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[OFFICIAL NOTICE. ] 
Twenty-Third Annual Meeting, Western Gas Association. 
WESTERN Gas ASSOCIATION, } 

OFFICE OF THE SECRETARY, . 
New A.LBany, Inp., April 9, 1900. | 

The twenty-third annual meeting of the Western Gas Association 
will be held in Chicago, May 16, 17 and 18, 1900, and will be called to 
order by the President, Mr. Wm. McDonald, of Albany, N. Y., at 9:30 
A.M., Wednesday, May 16th. 

The Auditorium Hotel has been selected as headquarters, and the 
meetings will be held in a suitable room cqntained therein. The follow- 
ing rates have been obtained for members and any who may attend the 
meeting : 

European Plan.—$2.50 per day and up; two, in one room, $1.50 per 
day each, and up; room with bath, one person, $3.50 per day; two 
Persous, $5. 

Anerican Plan.—$4 to $5 per day. 

The Executive Committee has arranged for the presentation of the 
follo Wing papers : 

“Candle Power: Its Present Relation to the Gas Industry ;” by Mr. 
Jno, | Lynn, Portsmouth, Ohio. 

_ The Operation of a Central Station Electrical Plant with a Gas 
Engine ;” by Mr. J. C. Small, Aurora, Ind. 

“Public Control of Rates; by Mr. Geo. McLean, Dubuque, Iowa. 
_ The Systematic Location of Gas Mains as Opposed to a Conduit ;” 
°y Mr. Donald McDonald, Louisville, Ky. 








ENTERED AT THE POST OFFICE AT NEW YORK, N. Yo, 
AS SECOND-CLASS MATTER. 


‘*Temperatures in Condensation ;” by Mr. W. H. Barthold, Grand 
Rapids, Mich. 
‘** Regenerative Benches ;” by Mr. Howard C. Slater, Milwaukee, Wis. 


‘*Monthly Technical Report of Operations in Coal Gas Works ;” by 
Mr. W. E. Steinwedell, Belleville, Ills. 


‘*The Hygienic Effect of the Use of Gas;” by Mr. Thos. D. Miller, 
Dallas, Texas. 

‘*Wrinkle Department ;” Edited by Mr. Fred. H. Shelton, Philadel- 
phia, Pa. 

Reports will be received from the Committee on Cyanides and from 
the Committee on Isolated Generators for Bench Firing. Mr. Somer- 
ville will present a ‘‘ Short Topic” relating to an experience in teles- 
coping a gas holder. 

The Western Passenger Association, from points in Eastern and 
trans-Missouri territories, Central Passenger Association, Trunk Line 
Association, Southeastern Passenger Association, Wisconsin Central 
Lines, Chicago, Rock Island and Pacific Railway Company and the 
Chicago and Alton Road, have granted rates of one and one-third fare 
for the round trip, conditioned on 100 certificates being presented to 
the Secretary for indorsement. The territory embraced by the above 
Associations includes all State divisions east of the Mississippi river, 
except New England. The following States and Territories west of the 
Mississippi river are in the territory covered by the Railway Associa- 
tions granting reductions: North Dakota, South Dakota, Minnesota, 
Wisconsin, Iowa, Missouri, Nebraska, Kansas, Oklahoma, Indian 
Territory, Colorado and Utah. 

All persons attending the meeting will purchase a first-class ticket at 
starting point, paying full fare for same, obtaining from agent a certifi- 
cate stating that the person whose signature appears on same has pur- 
chased, at full tariff fare, one first-class ticket to Chicago, which 
certificate, after it has been signed by the Secretary of the Association 
and a representative of the above Passenger Associations, will entitle 
the purchaser to a one third rate returning home. 

Apply to ticket agent at least 30 minutes before departure of train. 
All station agents do not have asupply of certificates, but they can be 
obtained by request, if notification is made in time. Persons outside 
the territory embraced by the Passenger Associations mentioned above 
should purchase a ticket to nearest point within one of said Association, 
and from there purchase a ticket to Chicago, obtaining a certificate 
which will, if properly endorsed in Chicago, entitle them to a one-third 
fare returning to place from which certificate was obtained, provided 
it is endorsed by a representative of the Passenger Associations, who 
will be present at the meeting, and the undersigned. 

Those who live in Western Passenger Association territory should 
consult local agents several days in advance of purchasing ticket to 
Chicago, in order to reach an understanding with the different roads 
as tothe junction point via which they will make rates applicable. 
Some local agents sell to junction points, where delegates can re-buy 
to destination. Certificates held by wives of the delegates attending the 
meeting will be honored in the same manner as those held by the dele- 
gates themselves. 

A beefsteak dinner, to be provided by the Association, will be held 
Thursday evening, at the Chicago Athletic Club, tickets for which will 
be sold at $5 each. While the ladies will not participate in the dinner, 
arrangement will be made for their entertainment. 

As it is necessary that arrangements for this dinner should be per- 
fected at an early date, it is requested that all those who expect to at- 
tend the meeting will notify Mr: H. D. Harper, Chicago, Ills., of the 
Committee, as early as possible of the number of tickets they will re- 

uire. 
. All queries sent to the Secretary for the Question Box will be assigned, 
in advance of the meeting, to members for answer. 

The Secretary will be pleased to answer any communication pertain- 
ing to the meeting, and will mail blank applications to any who desire 
to become members of the Association, JAMES W, DUNBAR, Secy. 














686 American Gas 


Light Aournal, April 30, 1900 








BRIEFLY TOLD. 
—— 

SURPRISING Mr. *‘ FRED.” J. Davis.—The title to this perhaps is not 
adequate or accurate, but the fact is, surprising man that he is, he was 
surprised—and it should have been the least of all places for such a 
shock—at Young’s Hotel, Boston, the afternoon of Saturday, April 
2tst, which calendarial number marked the day of his 68th year. The 
surprise to him, and a complete one it was, was of the nature of a 
dinner, during which the guest was presented with a handsome loving 
cup. Everyone of the 57 present was in harmony with the man and 
the motive, and when the adieus had been spoken, the placid-faced man 
from Waltham knew better than ever that his approach to the three- 
scoré-and-ten year was increasing the numbers of his friends rather 
than diminishing them. Remitting the detail of the assemblage to our 
special correspondent, ‘‘C. F. P.,” he reports: ‘‘ One of the pleasantest 
events which has occurred in recent years among the New England 
gas fraternity was the complimentary banquet, given to Mr. F. J. Davis, 
of the Davis & Farnum Manufacturing Company, at Young’s Hotel, 
Boston, on Saturday, the 21st inst., his 68th birthday. His friends and 
associates in the Eastern gas world had entrusted the necessary ar- 
rangements to a committee, consisting of Messrs. J. A. Coffin, H. A. 
Norton and F. W. Thomas; and when the guest of honor, accom- 
panied by one or two of the party whom he had met casually, and 
invited to dine with him in a quiet way to commemorate his 68th birth 
day, walked into the historic dining room at Young’s, and there found 
not far from 60 of his igtimate friends gathered, a more surprised man 
would have been hard to find. After an informal reception, the party 
sat down to one of the choicest of Young’s spreads, and, under the 
guidance of the toastmaster, Mr. W. A. Wood, who opened the post 
prandial exercises by the presentation of a handsome silver loving cup, 
suitably engraved, supplemented by a happily, felicitous speech from 
President Addicks, the friends assembled gave from their hearts such 
testimonials of friendship and respect as fall to the lot of few men to 
hear. Yet, whocan wonder. For many years he has travelled back 
and forth among the works of New England, with now and then a trip 
outside its boundaries, always making new friends or strengthening 
the ties already existing ; for all these visits, from the very nature of 
the man, were as sunshine spots in the daily work of the associates 
whom he met. As President Addicks aptly put it: ‘Somehow, every- 
body in the office liked to have ‘ Fred.’ come in, and when he was gone, 
the memory of a warm hand clasp, a pleasant smile, a bit of advice or 
suggestion, or a big, red apple remained with you.’ Between the din- 
ner and the speeches, the music and the many letters of regret from 
absent friends, the afternoon’s speed was much too great, and the part- 
ing came with all hoping to be present on the 86th anniversary, now 
that the 68th was over.” 








THE Enp oF Dr. J. W. CHISHOLM AND His Process.—Hic jacet, we 
may fairly say, can be written of Dr. J.W. Chisholm and of his adapta- 
tion of the Hall process, the substantiation of which expressed thought is 
to be found in our current item columns, page 697. The item is in the 
shape of a clipping from a recent issue of the Oakland (Cal.) Inquirer, 
and it readily explains itself. The substance of it may be here said 
that it proves the complete abandonment of the Chisholm-Hall process, 
both in San Francisco and in Oakland, in each of which cities capital- 
ists, possessing more money and faith than was equaled by their knowl- 
edge of the gas business, are now trying to save something from the 
wreck. Their attempts are in the direction of reconstructing the Chis- 
holm Hall plants, or possibly adapting them, to the manufacture of 
water gas under commonsense methods. The most inequitable thing 
about these two examples, however, lies in the fact that the established 
companies in the cities named have now to compete with opponents 
whose predecessor gained a foothold by means of claims that were cer- 
tainly extravagant to the point of fraudulence. 





NoTEs.—The annual meeting of the shareholders in the United Gas 
Improvement Company will be held inthe home office, Broad and Arch 
streets, Philadelphia, at noon of the 7th prox.—The proprietors of the 
Freehold (N. J.) Gas Company have reduced the gross selling rate from 
$2 to $1.80 per 1,000 cubic feet, with a discount of 10 cents for prompt 
payment.—lIn the JourRNAL for January 29th we printed the photo 
graph of a rogue, whose name, when he reached East St. Louis, IIls., 
was Charles Hastings. His specialty was representing himself as a col- 
lector of gas accounts, and he had followed it with more or less success 
in several cities. His last try at the game was in East St. Louis, where 
he was detected, indicted and tried. Conviction was the result of the trial, 


| Prepared for the Journal. | 
Effective and Defective Foundations for Gas Machinery, 
ccalillinaaaces 

By Mr. GeorGE D. RICE. 
Condition of foundation has much to do with the successful opera 
tion of the machinery. Almost all gas engineers and machinists are 
well aware of the fact that, unless the various pieces of machinery used 
in connection with the gas industry are provided with efficient founda- 
tions, the same cannot possibly be operated with success. Defective 
foundations have been the direct and indirect cause of more trouble 
with certain types of delicate machinery in gas works than almost any 
other. The writer has seen good machinery condemned simply because 
of the imperfect planning and construction of the foundation employed. 
Again, the .ubricating oils are often supposed to be at fault when 
in reality the trouble is with the settling of the bearings, which 
are heating and burning out because of the shifting of the bear. 
ing surfaces, due to a change of position of the supports of the frame 
when the foundations weaken and depress. This trouble has been 
a common one in all gas works, and it might be avoided very eas. 
ily if the proper precautions were taken in erecting and maintaining 
the foundation work. In some foundations the engineers have been 
known to employ a system of dovetailed construction, something after 
the idea shown in Fig. 1, in which it can be observed that the stones 
are set into each other in a very artistic but disastrous fashion. The 
tendency is for the beveled surfaces of the stones to force each other 
apart, as A, for example, could be pushed outward by the depression 
from above, so that, unless there were some force at the sides to keep 
the stones together, the foundation would assume the shape shown in 
Fig. 2 at B, which it often does after the heavy machinery has jarred 
the masonry for a few months. These sharp pointed and smooth sided 
stones should not be used in the masonry of the foundation, even if 
cemented, and they will cause trouble, often as much as the round 
stone. Shifting of position of the stones is difficult to prevent. In some 
foundations the stones are selected with a view of having the surfaces 
rest upon each other, as at C, Fig. 3. This makes a fairly good foun- 
dation and usually lasts for some years under ordinary influences. At 
times, however, and under certain conditions, the stones will be forced 
open and caused to slide over each other, as at D. This of course is 
prevented to a great degree by having good cements for sustaining the 
stone work well and in the general plan. A mixture of finer stone 
should be planned to fill in with, and this, when well cemented, makes 
a good foundation. 

It is best to make occasional examinations to locate defects in the 
foundations of all kinds of gas working and manufacturing machinery, 
and all weak places ought to be strengthened before the machine |s 
affected by the settling of the foundation. 

Weak Floor Foundations.—Often the writer has been called toa 
gas plant, or other place where gas machinery was in operation, and 
shown weak places in the foundation due to the giving way of some of 
the supports of the flooring. When this occurs the floor is usually 
braced incorrectly, as in Fig. 5 for illustration, in which is shown 4 
sample of weak foundation, resulting from the pressure of the foot of 
the machine at E depressing the woodwork to such extent that one of 
the lower beams is fractured at F. I have seen an attempt made to 
rectify a defect of this sort by simply putting on a wrought iron strap 
at G. This strap prevents the wood beam from further expanding, bu! 
in no way braces up the foundation to its proper level, and the machine 
must continue to operate under serious disadvantages, for the end of 
the machine at this point will settle, pulling down with it the box bear 


ings, thereby creating uunecessary friction and loss of power. This 
description of fracture in floor beams can be prevented by using 4! 


additional supporting beam at J, Fig. 6, in which it is shown how the 
weight comes at the point H, and would fall between Jand J. When 
it is noticed that the foot of a heavy machine happens to strike the floor 
between two beams which are widely separated, this additional beam J 


should be provided, thus overcoming danger of settling and the weak- 
ening of the floor and sustaining the machine in first-class, eady 
manner. 

Should be Secured to the Floor Firmly.—Figure 7 shows on Way 


in which foundations of machines in gas plants are often throw: out 
of order. It consists in the use of a fout piece pin, like K, w! ch 's 
nothing more than a wrought iron affair, without proper shape and 
not provided with thread-work, so that the only grip obtained is se ured 
by causing the point of the pin to bend upwards, as shown. Ths will 
hold for a very short time only. The pin will soon loosen and cut !!§ 
way in the wood of the floor in such manner that every tremor of thé 





and he was sentenced to imprisonment for the lengthy term of 18 years. 


machine when in motion will only cause the foot piece of the machine 
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Illustrating Foundations for Gas Machinery. 


more and more loose, finally making it necessary to draw out 
fective bolt and substitute another, which may be in the form of 


readed screw, as in Fig. 8, if desired. This screw often loses its | 


iowever, due tothe thread work breaking through the wood at L, 
+h case the only remedy is to find a new hole. In Fig. 9 is shown 
‘ way of affording a grip on the floor, consisting in using dupli- 

its M and O, the first of which is adjusted into the wood as shown, 
i¢ other is outside. A very substantial grip can be secured with 
thod of fastening, and should be used when necessary to secure 
ne the feet of which are liable to work free readily. 


vith the cogs properly aligned, which alignment is always lost 
oon as the foundations of the machine settle or in any way lose 
sitions sufficiently to permit the boxes containing the shafts 
achine to shift. When the boxes and shafts shift then the gears 
‘ow, with the result that we have the edges of the cogs of the 


gears riding irregularly, as shown, and in a short time these edges will 
wear off and the gears will rattle badly. Often the machine itself 
must, therefore, be braced, and this can be done by using additional 
braces as at R, Fig. 12, in which the frame portion of the machine, S, 
is greatly strengthened by the use of this little wrought iron elbow R. 
The latter should be set screwed to place and permanently secured. 
Another form often found is also shown in Fig. 12, and when the tip, 
T, bends or springs, frequently owing to its shape, a wood or iron 
block, V, should be adjusted as shown and a bolt, U, put through and 
tightened. This will assure that the part 7 will keep steady. 





Poor Incandescent Lighting: Its Chief Cause and 
Remedy. 
——_— 

(A paper read by Mr. H. L. Monrokg, of Dallas, Tex., before the Waco 
Meeting of the Southwestern Gas, Electric and Street Railway 
Association. } 

There is without doubt great opportunity for improvement in the 
character of incandescent lighting service given by central stations in 
the Southwest. Central stations have’too long neglected to consider 
the essentials necessary to a good lighting result. They provide good 
station apparatus and machinery and competent supervision for the 
correct operation of same, and furnish proper distributing service, in- 
cluding lines and transformers. When, however, they have made con- 
nection with the customer’s premises and installed meter, the average 
central station owners seem to think their duty is ended. They 
neglect to consider one essential feature for which the whole lighting 
plant is operated tosupply current—namely, the incandescent lamp. 
Chis most important and essential device is turned over to the customer 
to purchase and use as he pleases. 

The central station take good care to provide all necessary apparatus 
to generate current, but the device (the lamp) that utilizes this current, 
to produce the substance the station is making and selling—. e., light 
—is entirely ignored and left to the mercies of the public. I desire to 
point out that this is a mistake. 

It should be just as much a part of a lighting company’s business to 
supply a good, efficient lamp and renew it when dim as it is to supply 
current to light the lamp. How can any central station expect to 
secure good lighting results when the ons device which makes the 
light is not under their control and charge? You might as well expect 
to secure good results by putting an inefficient propeller on the shaft 
of a modern steamship fully equipped with most complete machinery, 
or to expect an effective service from our modern men of war by 
equipping them with indifferent guns after all other details of con- 
struction had been supplied in a most complete and expensive manner. 
I desire to repeat again that what central stations are making and 
selling is light. They may supply it by ampere hour, watt hour, lamp 
hour or by contract, but what the customer is using and paying for is 
light. If, therefore, a station has all other essentials, and has the most 
perfect construction and operation, if it fails to give a good service of 
light it defeats its own object. It is an axiom that none can dispute 
that without good lamps properly renewed a good service of light is 
impossible. So, then, we see that the lamp, far from being a device 
that can be ignored and turned over to the customer, is a device that 
the station should own and control and carefully look after. 

The great evil of electric lighting, poor service, is the result of the 
practiee followed by numbers of statious in this section of charging 
customers for the lamps. This practice has arisen as a parallel from 
gas practice. Because, for example, the gas companies made customers 
buy their fixtures and burners and tips, the electric light companies 
concluded they would charge customers for the lamps. The error of 
Such a conclusion is evident when we consider the difference between 
the two cases. When the practice was adopted in gas lighting the old 
tip burners were the only kind used. These burners were mechanical, 
and as long as they were not fouled they gave practically the same 
results. The quality of light in gas service, therefore, did not depend 
upon these burners, but on the quality of gas supplied ; that is, the gas 
companies improved their lighting service by improving the quality of 





their gas by work at their central station. It made little difference, 
therefore, whether the customer or gas company supplied the tip 


Results of Poor Foundations on Gears.—In Fig. 10 is shown | burners ; they were practically all the same, and gave the same results 


throughout life. Mark the difference in electric lighting. Here the 
results are not dependent uponthe service at the station. Barring the 
matter of regulation, a company cannot do one thing more or less to 
improve the quality of the light by any work at the station. We can 
have the same electrolier taking same current from same station 
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dynamo and transformer, and we will get totally different results in 
lighting, according to the type of lamp we install thereon. We see, 
therefore, that in electric lighting the quality of lignt is dependent 
solely upon the burner—that is, the lamp—directly the reverse of gas 
lighting, so that what is an indifferent detail in gas lighting becomes 
a very important feature in electric lighting, namely the control and 
regulation of the burner or lamp. I may say parenthetically that this 
same point is now coming home to gas companies with the introduction 
of the Welsbach burner. Here is a burner similar to the incandescent 
lamp, on which the result in light depends. We have examples every- 
where of the miserable results in lighting service consequent upon the 
attempt to leave these burners in the hands of the consumer, who 
never renews them until they absolutely burn out. 

Return now to the incandescent lamp. We have seen the error of 
the practice generally followed in this section. The only effective way 
to overcome the condition is to supply free lamp renewals. This is 
possible for every central station with their meter customers, and as 
it is generally the desire of all stations to adopt meters, this change to 
free renewais should go hand in hand with the change of charging 
service to the meter basis. 

As long as a customer is charged for his lamps, two conditions will 
prevail. If the lamps are not sold cheap enough by central stations, 
many customers will buy any other lamp which they can get cheaper. 
The only features by which an average customer can select a lamp are 
cheapness and long life, two features which invariably secure them the 
poorest type of lamp. 

If central stations are to charge for lamps tnen the price should be 
made so low that customers would have no inducement to buy else- 
where than from the station. If this is not done the circuits are bound 
to be loaded with lamps of varying types and shapes, varying candle 
powers and varying wattages. The lighting service will be mixed, 
low candle power contrasting with high candle power, to the great dis- 
satisfaction of the customers and prejudice of good lighting service. 
Meter bills will be uncertain and high asa result of varying wattages 
of lamps, and complaints will be frequent and allowances unavoidable. 

In this day, however, when so many cheap lamps are flooding the 
market, and the repaired products of certain lamp manufacturers are 
sold as low as 10 cents, it will be seen that central stations will have to 
reduce the price of lamps very low in order to control the supply. It 
would be a much better plan for the central station to cut the ‘‘ Gordian 
knot” at once by supplying lamp renewals free of any charge, and 
place the lamp in the same category as the transformer, a piece of 
apparatus owned and controlled by the central station. 

As long as a customer is charged for a lamp, even though it be but 
5 cents, he will continue to use it until it is black in the face, dim and 
useless. The central station will be powerless to overcome such a con- 
dition, and the results of the best operated station will be nullified by 
old and dim lamps retained too long in service. It has been tried in 
numberless cases to induce customers to renew their lamps, by means 
of circulars, postals and inducements of every kind, but to no avail. 
The amount of money and time wasted in such attempts would be 
much better spent in the direct and effective method of free renewals. 

The condition is simply this: The quality of incandescent lighting 
service depends directly upon the lamp. All lamps deteriorate after u 
certain number of hours’ service ; some makes in a greater degree than 
others. If lamps are not renewed, therefore, the lighting service is 
bound to deteriorate in the same degree as the lamp. Repeated exper- 
ience has shown that customers will never renew their lamps when 
charged for them, except when they are burned out. It, therefore, fol- 
lows positively that as long as lamps are sold to the customer the de- 
terioration in lighting service cannot be properly repaired. An old 
proverb says, ‘‘ It is necessary to break eggs to have an omelet.”’ It is 
equally true that in lighting service you must break lamps to have good 
light. A given number of kilowatt hours’ service requires a fixed num 
ber of lamps to be used, taken out and broken up. If any less number 
is used, the lighting service has deteriorated correspondingly. We all 
remember the story of the man who boasted that he had gotten his 
horse down to eating but three oats a day, when the animal died. A 
parallel is found with electric lighting companies that endeavor to shift 
the responsibility to the customer and cut down the number of lamps 
used to practically nothing. If the service is not properly fed with 
new lamps it is sure to languish and suffer. 

The only objection to be urged against the free renewal policy is the 
expense of it. The question is asked, ‘‘Can a station afford the ex 
pense?” That I can answer most positively, ‘‘ Yes;” for all meter 
customers. 
this policy, but whether they can afford to do without it. 











In these days of Welsbach burner competition, and the Kitson and 
other new forms of oil lamps with Welsbach burners, electric lig iting 
companies certainly need to take some steps toward an effective im. 
provement in their lighting. The lamp costs but a small fraction of thy 
cost of the current tolight it. The other expenses are from Il ) 
times the cost of the lamp. It is certainly foolish to attempt to save oy 
the one tenth which the lamp costs and thereby destroy the value oj 
the remaining nine-tenths. 

The actual cost of freelamp renewals will average about }to cen 
per kilowatt hour, and if stations wish to be reimbursed they can i: 
crease their meter rates accordingly, or they can adopt free renewals in 
place of any reduction in rates. There ought to be little difficulty iy 
central stations obtaining slightly increased rates for the great imp 
ment of service which the free renewals will secure. Aside from this, 
however, central stations can afford the step whether they are to be re. 
imbursed for it or not. 

In the first place, if free renewals make it possible to improve the 
lighting service fully 50 per cent., certainly } cent per kilowatt |i 
a small price to pay for this improvement. Such improvement n 
increased business, customers better satisfied, absence of complaints and 
allowances and maintenance of better rates. No such slight expense 
should be spared which will make electric lighting so good that no one 
needing light can very well do without it. 

I wish to urge upon central station management the importance of 
having an incandescent lamp department, which will be responsible for 
the superintendence of the lamps and conditions of lighting service. 

Adopting free renewals, the central stations should make it their 
business to look after the lamps and conditions of lighting service. 
Experience has shown that they cannot depend upon the customer to 
renew them properly, even when they are furnished free. 
attention to this detail pleases the customer, and electric lighting is 
bound to be more popular when all a customer is required to do is to 
pay his bill and turn his switch, and the lighting results are always 
ready and invariably good without any further trouble on his part. 

The best methods of looking after lamps are the following ; with free 
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| \ ) 
renewals, one of the following methods should be adopted : : 
1, Periodically remove all lamps from the circuits one to four times HR , 
per year, according to the conditions, and replace them with new ones Te 
Photometer the lamps removed and save those measuring above aM... 
prescribed limit (say 13 candle power) for use at high voltage points, or — 
locations where reduced candle power is of slight importance. Scrap HR... 
the remaining lamps. = 
2. Give a new lamp in exchange for an old one for, say, every ® HB), | 
worth of current supplied, or for any fixed amount determined by the J... 
meter rates and conditions. oe 


The second plan is an excellent one, in that it offers a bonus for the 





pon 


use of current and regulates renewals on the correct basis of number H,, » 
of hours of lamp service. It can be profitably adopted wherever meters HM .., 


are in use. A station attendant should visit customers quarterly and 
install the number of new lamps due each, removing and returning to 
the station an equal number of old lamps. If station attendance |s 
limited, the lighting company can fill out and mail to the customers, 
each quarter year, blanks similar to the following : 


16 candle power lamps, for the quarter year ending 
which is on the basis of 1 lamp for every * 


worth of current supplied 
Present this slip at the station or office. 


Summing it up, therefore, we fiad that to have good lighting serv! 
it is necessary: (1). That incandescent lamps be supplied by centra: 
stations free of charge to the customers ; and, (2), that these la 














he real question is not whether central stations can afford | of Philadelphia, recently instructed one of their largest pro) 


periodically renewed so as to weed out the dim lamps and keep 
service bright. 

That such a system pays most handsomely has been the experie”' 
of every central station alopting it. It is the practice of the leading 
stations to-day, and it has done more than anything else to successful! 
build up the lighting business of the United States. The o)pos'' 
policy is responsible for the very poor and miserable lighting service" 
be found abroad on the Continent of Europe. Nothing is more i” 
porten', vital and essential to the well being and success of all e ect’ 
lighting. 

| One of the leading officials of the United Gas Improvement Com pat) 
rbies, 


? and 


using over 100,000 lamps a year, to furnish lamp renewals fr: 
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val as his opinion that only by free renewals can an electric light- | prostrated from overwork, while the water works company, from whom 
ing ice be properly maintained. you get your watersupply, gets fat. Thiscombination of circumstances 
x perience has given most positive evidence on this point. Free re- | most invariably produces a flat bank account. We have just as much 
newals is the policy of the leading electric stations, and station after| right to go to a grocery or market and demand a flat rate for our 
sta n the East and South are gradually coming to this liberal policy, | month's supplies. You say to a groceryman, there are so many of us 
by which they can control directly their own lighting results, instead |in family, give us a flat rate for our month’s groceries. It makes no 
ot \itting the customer to buy the lamp and therby balk all efforts | difference then how much you eat or how much you waste or how 
of the station to secure good lighting. many of your friends you entertain. The groceries are on flat rate. 
Now, gentlemen, here isa condition confronting you—it is not atheory. | Your neighbor, who does not eat so much, does not waste so much nor 
The incandescent lighting service of every station in this section is| entertain so often, yet has a larger family, must help to pay for what 
capable of much improvement. It does not answer the question nor| you waste. However, I turn again to rates. I go toa residence to 
solve the difficulty to put the blame on the customer, because he does | solicit business. I make my usual song—one lamp, $1; two lamps, 
not renew his lamps. He does not and cannot understand the essen- | $1.75 ; three lamps, $2 25, and so on, down to ten lamps at 50 cents 
tials of a lamp, and invariably blames thecompany for his poor results. |each. The prospective customer will say : We burn a certain number 


You only pile up trouble and poor returns for yourself by endeavoring 
to make the customer, from whom you derive your income, responsible 
for the character of your service. Some other standard than ‘‘ a cus 
tomers kick’? should prevail. I earnestly recommend the early 
adoption of free lamp renewals by all stations with their meter custom 
ers, It improves lighting results more promptly and directly than any 
‘other department of central station service. It assists stations to in 
crease their business and hold their old customers in a way nothing else 
It is a wise and profitable policy and one that all lighting com 
Ppanies should follow. 

With your contract customers, sell lamps if you will, but sell at a 
price low enough to induce the customer to buy all his lamps at the 
station, and thus exclude the cheap and worthless lamps. 

With your meter customers, however, adopt free lamp renewals, an | 
be able to control and regulate your lighting results and make electric 
lightirg so good that no one can afford to do without it. 








Use and Care of Electric Meters. 
—_ 

JA paper read by Mr. E. D. KELLY, of Waxahachie, Tex., before the 
Waco Meeting of the Southwestern Gas, Electric and Street Rail- 
way Association. | 

Ten or 12 years ago electric energy was invariably supplied at a fixed 
ate per month for each installation without much regard for the 
mount acturally furnished, and while no one could claim that the 
ystem was advantageous, either to the plant furnishing the current or 
he customer, still while there was no accurate recording meter suit 
ble for general installation its continuance was a necessary evi! ; as 
proof of its being an evil 90 per cent. of the plants installed lost money. 
nsmall cities where electric lighting was introduced it was looked 
pon as an enterprise that must be supported ; some patronized it for 
he novelty and others as an object of charity. In all cases they would 
urn on all lights and burn them as long as current was furnished. If 
ou had 3,000 lights wired in you should have 4,000 light capacity. 
But thanks be to the recording meter, for without it many of us would 
ave been bald headed, ‘‘ busted,’’ or in some other line of business. 
Put your plant on strictly a meter basis and you are perfectly safe 
ith 30 per cent. over-load wired in—in fact I know of one plant 
here there are 2,000 incandescent lights, 35 arcs, 94 fans, 107 horse 
other motors, besides some heating and cooking appliances, 

id two 55 K. W. generators take care of all. True this plant has a 

plicate set throughout, yet there has never been a time when it was 

to use both sets at once. 


wer 


cessal This plant is now ona paying 
AS|S 

There was a time not many years ago when the income was almost 
hotas large as now, yet the output in current, as well as expenses, 
4s considerably larger, as the stockholders will testify. They had to 
u their pockets and pay the plant out of debt. This is only 
be of a |housand instances where recording meters have been the sal- 


dow: 


ion o! electric industries. 

Atthe present, with so many recording meters on the market, and 

aly of ‘(hem can be relied upon in their respective places, the selec- 

nofa ineter is not a difficult task. However, if you are not familiar 

‘1a moter suitable for your business get the council of an engineer 

expericnce in this particular line. 

There is no place on earth where electric current is sold that it should 

‘be me sured and paid for according to amount used, whether it be 
gil, eat or power, each class to take its respective rate according 

am0un of current consumed. More consideration should be given 





ng to number of hours used per day. 
make your crank pins flat and give your commutators flat 
coal pile gets flat and your fireman gets flat on his back, 














of lamps so many hours each night, and oil costs us just somuch. I 
look around and see three of these lamps in one room. 


hand lamps, no one burner capable of giving above 4 candle power. | 


They are small 


install a meter and one 16 candle power lamp will light this room 
nicely. You have made a permanent customer—one who cannot abuse 
you if your meter is properly cared for. Then 
oil lamps, Rochester burner pattern (I have quit the flat rate, so talk 
meter strictly.) 


I meet with swinging 
He says, my oil costs me so much ; what is your elec- 
tricty worth? A standard lamp, 16-candle power, will cost you 1 cent 
per hour. The next question always is how will this compare in light? 
You must be honest enough to tell him that one lamp will not equal it, 
but it will take two or three, as the case may be. Then you will have 
his confidence, and if your meter should stop and you told him so he 
would believe you. I tell him if he burns three lights a certain num- 
ber of hours every night his bill will be exactly so much for the month. 
After I install the meter and lights I turn the current on, lift the cover 
off the meter and explain its workings tomy customer. Take time and 
trouble to explain it carefully. I find it easily explainable, in this way, 
for the first lesson. When the first hand has made a revolution it will 
cost you 10 cents ; the second hand, one revolution, $1 ; the third hand, 
$10, and so on—of course, according to the dial, the rate ana factor of 
meter. Turn one light on and show him how it runs; turn the light 
off to show how it stops. I turn them all on, one at atime, having the 
customer watch the speed increase. This gives him an idea why it will 
register just according to number of lights burning. After taking this 
pains you will usually have a satisfactory customer; but not every 
time. Having had them complain that the meter was running too fast, 
I would resort to the following test: After determining the average 
efficiency of the lamps, which you can get by the use of a direct reading 
watt meter, or a volt and ampere meter, which you should have in 
portable instruments, or, better still, if your current is direct, a mill 
voltmeter with shunts for different size loads, take the reading of the 
meter. I ask the customer to turn on a certain number of lights and 
burn them so many hours, keeping this information to himself, but to 
be sure to keep it correctly, and when the time is out to have him send 
for me. I take the reading of the meter, subtract the previous reading, 
reducing this to lamp hours, according to efficiency of lamps used. | 
then have my customer reduce this time to lamp hours and compare. 
This will come so close, if done correctly, that you are not liable to have 
any more trouble with the doctor ; forthe next time he hasa bill larger 
than he anticipated he will conclude that Mary was keeping late hours 
in the parlor where usually may be found three or four lights. 

Next, the lighting of stores, offices, lodges, hotels and other public 
buildings; and last, but not least saloons, for in the latter we are abused 
on flat rates very much. I have known saloons to leave their fans 
running all night, after closing, simply because it didn’t cost any 
more. These fans were their property, and they did not seem to think 
the cost of wear and-tear equaled the satisfaction of getting something 
for nothing. Another instance comes to my mind. 
one bright, summer morning I noticed an are light burning inside. I 
approached the proprietor in good humor and asked if he needed this 
are light to run so late in the morning. He said it might be turned off 
now, as the sun was high enough for the awning curtain to be raised 
without it shining in. It is needless to say he was a flat rate customer. 
I believe all classes of business should be on a meter basis. 


Passing a saloon 


Meters in 
business houses are much easier located than in residences, especially 
when the former are of brick or stone. The latter are usually of frame 
in our southern country. The slamming of one door will shake the 
whole house, and a jar is very detrimental to meters. 
light load meter accuracy by reason of vibration is much greater than 
is generally understood. Wearing of the jewel results almost entirely 
from reciprocating and not rotary motion of the shaft. Since vibration 
is not always avoidable care should be exercised to see that meters are 


The damage to 
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constructed to permit the ready renewal of shaft point and jewel with- 
out the necessity of removing the meter from the point of installation. 
The bad effect of vibration is not confined to the jewel and shaft point. 
It tends to gradually shake loose fine wire connections and to cause 
sparking at the brushes, building up an uneven surface on the com- 
mutator. This often lifts the brush, and your meter stops until another 
jar seats the brush ; then it starts again. Dust and dirt will have the 
same evil effect, so it is very essential to locate meters in clean, firm 
places and avoid extreme heat. If possible put it on a brick wall, and 
avoid thin partitions. 

The Proper Size Meters for Lights.—This should be thoughtfully 
considered. A 100 light meter should not be expected to register cor- 
rectly on two or three lights, nor a 200 light meter on four or five 
lights. While it will cost a little more, it is much better in all cases, 
where a large number of lights are wired in, and it is known that quite 
often there will be only a few lights burning, to install two or three 
meters. Stand part of the expense yourself if you cannot convince 
your customer that it is to his interest, for it certainly is to yours. 

System of Reading Meters.—A plan I would recommend 1s different 
in some respects to the book form of duplicate dials generally in use. 
Use a sheet ; a convenient size is 8 by 12 inches. This is sufficient for 
24 meters, allowing four square inches to the meter. All that is 
necessary to go in this space of one inch by four is the name of cus- 
tomer, a duplicate set of dials, the face reading of meter, factor and the 
result. Date this sheet at the top, fill in name of the customer; not 
alphabetically but group them in districts. Then you are ready to 
leave the office to read meters. Mark the location of each hand on its 
respective dial, put down the factor of meter and its number, if more 
than one at this place. The balance is done at the office. 

Some writers have suggested the plan of making heavy lighting 
mouths short by reading on the 28th or 29th of the month, and let it 
finally come out when the nights get shorter, or read the meter down, 
and finally bring it all out when the bills are smaller. This I do not 
approve of, for every business man should be willing to pay for what 
he gets, and it is easier to show him where it was used at the time than 
later on. When business is good he feels good and does not mind pay- 
ing bills. If you carry part of December accounts over in the spring, 
when he has nothing to do but kick, you will have trouble every time. 
It is much better to educate your customer to read his meter and teach 
him why it will register only one light when there is“ but one light 
burning and a dozen lights when 12 are burning. 

Motor Service.—This should always be on the meters. First, because 
you want pay for what you furnish; second, because the customer 
should not pay for something he does not get. This is not liable to 
happen, for they will usually stand the wear and tear, furnish oil and 
let the mill run empty because it does not cost any more. The use of 
a meter will soon teach the customer to keep his shafting well lined 
up, bearings clean and oiled, belts and pulleys in good condition, for 
this reduces friction, takes less power and makes the business more 
profitable and popular. Location of meters for this class is a ‘‘ knotty” 
problem. I include in this all kinds of power, except street railway 
service. In this case the meters should be located on the feeders in the 
station ; installing meters for motor service, the meter should be placed 
on the station side of the controlling switch, not on the motor side. 
This should be done for two reasons. All forms of recording watt 
meters have potential winding of fine wire, the mechanical strength of 
which is very low. Every time the controlling switch is used this fine 
winding is cooled or heated, and the resulting expansion and contrac- 
tion cause the insulation of the wire to chafe and weaken and occasion- 
ally break off the wire. Again, when the main switch is pulled there 
is commonly a high potential back kick which searches out any point 
of weak insulation, caused as a rule by the chafing just mentioned, 
breaking through and causing a burn out of the potential winding. 
Much, if not all, of this trouble can be avoided by placing the meter 
on the service side of the switch. In buildings where machinery is 
operated it is very hard to avoid vibration. Meters can frequently be 
cushioned. Some few central stations provide racks which carry the 
meter upon sponge-rubber cushions. In cases of frame buildings where 
machinery is operated I have found it necessary to cut a hole in the 
floor, plant a post in the ground to support the meter, leaving a 
space between post and floor to prevent the post from taking up the 
vibration of the building. Avuid dampness, extreme heat and dust. 
Be extremely careful in all cases to have your meter perfectly level. 

The location of meters in residences is often as difficult. By all 
means if possible get your meters located on the first floor. A con- 
venient place usually is the back hall. First, as you of experience will 
know, consult the lady of the house as to where she does not want it : 
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then you may have your choice without any disturbance. A 
place is on the wall, near a cross wall or a T, just as far from a d 
possible. It may be put in any room of the house except the kitc 
put it outside before putting it in the kitchen. In fact I have 
meters for residences outside under the gallery giving good se 
They require cleaning oftener, owing to our high winds bring 
much dust; no matter how careful you may be it is hard to kee; 
out of a meter. I have found a strip of soft, thin felt, and a litt): 
put around where the cover comes down, to be a great help. Vib: 
and dust cause our principal trouble with meters, while in colder 
climates insects bother a great deal owing to the warmth of the inside 
of the meter. Still they do not have so much Wind in the north, con 
sequently not so much dust, so it is about equal. 

When a new meter is put in service it should be examined often, but 
after a year’s faithful service it will not be necessary to exmaine so 
often. I find a great difference of opinion on the care of meters as to 
when and how to clean them. In my opinion the place to inspect, 
clean and repair a meter is in its position on the wall where it does 
service. Do not take the meter down and to the shop, laboratory, test 
room or whatever you may have. It is necessary to have instruments, 
test rooms, etc., but do not experiment with meters that are doing good 
service. I think a general inspection and cleaning annually sufficient, 
yet some meters require more attention than others. Put in your spare 
time improving these. Change the location if necessary, and finally 
get them up to the standard. 

The Necessary Appliances for Cleaning Meters.—First, you need 
wrenches to fit the nuts and jewel pin. These can alw+ys be procured 
from the meter manufacturers from whom you get your meters ; a pair 
of bellows for dusting out—do not use a brush at all. If your meter 
has permanent damping magnets you need a thin piece of steel of suit- 
able shape for cleaning particles of metal from the magnets. You 
should also have a small level to see that meter is still in position. If 
your meters have commutators you should havea piece of narrow 
cotton tape; also, a piece of fine crocus gloth. With these necessary 
appliances we can now proceed to clean a meter. Lift the cover; any 
dust which may have accumulated should be removed with the bellows 
The condition of the jewel should be tested by taking the shaft between 
the thumb and finger and moving it gently over the surface of the 
jewel cup. If the surface feels rough you are liable to have an injured 
jewel as well as shaft point. Then it is necessary to replace them. 
Take your thin piece of steel made for fhis purpose and remove any 
particles of metal held by the damping magnets. Then place tlie piece 
of narrow cotton tape around the commutator under the brushes, take 
one end in each hand, move it quickly back and forth revolving the 
armature slowly. This will clean commutators as well as brushes. 
Repeat this until you havea polished surface. After this examine 
commutator with microscope to see that no particles of lint are left on 
it. Make the necessary test ; see that the meter moves off at the proper 
speed. Now replace the cover and a new seal, for meters should 
always be sealed. 

Pardon the use of the Scripture: ‘‘ The first shall be last and the last 
shall be first.”’ First of all you should sell your customer the meter. 
Many will say we can’t; but Isay youcan. Realizing that the rental 
or free system prevails throughout the United States, still it is a portion 
of that evil that has not yet been overcome. 








The Efficiency of Steam and Gas Engines. 
——<— 
By Mr. Eb. C. DE SeGuNDO, in Jour. of Gas Lighting. 

It has long been recognized that the thermal effisiency of the as e" 
gine is much greater than that of the steam engine; and noi a few 
eminent men have predicted a great tuture for gas engines on thi 
account—believing, as they did, that the necessary inventive faculty 
would sooner or later be forthcoming to devise the means of overcol 
ing mechanical and other difficulties lying in the way of the ¢ velop: 
ment of the gas engine asa large motor. For many years ‘ie 4% 
engine has occupied a safe position as an economical and con enient 
means of developing power on a small scale; but until recently 2 
great inducements were held out to manufacturers to build gas engint 
of large power—one of the chief causes being that, beyond a compar 
tively low limit, the cost of power produced by town gas is great«r tha! 
that of steam power. 

Taking gas at 3s. per 1,000, and 20 cubic feet per indicated hor 
power as a fair average coasumption of town gas in engines 0! 2% 
make indicating 8-horse power and upwards, a limit is reached a: abou! 
20 indicated horse power above which the combination of steam eng!" 
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nd boiler is more economical. The cost of gas would be 20 x 20 x 


= 14.4d.; and the cost of coal, assuming 3} pounds of coal per 

dicated horse power per hour, in a non-condensing engine giving 20 

yrse power, and taking the price of coal in towns at 20s. per ton, 

vuld be 7.5d. But the interest on the capital outlay, together with 
‘epreciation and maintenance costs connected with the boiler, and the 

oportion of extra wages for a boiler attendant, cannot be put at less 
han 7d. per hour, which would bring the cost up to that by gas engine 
power. In cases where the town gas is richer or poorer in calorific 

alue than the avernge, or where steam power already exists, or coal 
can be obtained very cheap, the limit of economical generation of 
power frcm town gas would be proportionately raised or lowered ; but 
most manufacturers of gas engines admit that, after about 14 nominal] 
horse power (corresponding to about 20 to 25 indicated horse power), it 

; more expensive to use a gas engine than a steam engine under 

average conditions and the average price of town gas. 

There can be no doubt that the introduction of producer gas in the 
place of ordinary town’s gas for motive power in gas engines, gave an 
enormous stimulus to the design of gas engines for large powers ; and 
in this connection Mr. Emerson Dowson’s name is perhaps better 
known than any other—‘' Dowson” gas having passed into a house- 
hold word. By means of Mr. Dowson’s gas producing plant and a gas 
engine of any good type, acomplete power generating plaut can be 
erected almost anywhere, provided it is within reasonable reach of coke 
or anthracite ; and the attainable consumption of fuel per indicated 
horse-power hour developed by gas engines of 50 horse power and up 
wards using Dowson gas, may safely be taken at about 1 pound of 
anthracite or 1} pounds of coke. Such a result has so far not been at- 
tained by any steam engine. 

Gas engines developing 100-horse power have for some years figured 
in Messrs. Crossley’s catalogue. In 1895, a 320 indicated horse power 
gas engine of the ‘‘Simplex” type was working mill machinery at the 
Pantin mills, in France—gas being generated in a Lencauchez pro 
ducer. The mean consumption of rough coal during a trial extending 
over 194 hours was stated to have been 0.81 pound per indicated horse 
power; and the calorific value of the producer gas was about 150 
British thermal units per cubic foot. In 1896, Professor Meyer 
published an interesting account of the results of a test made of a 160 
horse power gas engine at Bale, which was driven by Dowson genera 
tor gas; the consumption of gas coke being 14 pounds per indicated 
horse power per hour. The thermal value of this generator gas was 
133 28 British thermal units per cubic foot. A gas engine of 158 horse 
power at Birmingham, is driven by producer gas from a Lencauchez 
generator ; the gas having a calorific value of 185 British thermal units 
per cubic foot, and the fuel used being coal costing less than 3s. per ton 
at the pits. At Wishaw, near C lasgow, the waste gases from 4 blast 
furnaces are utilized in driving an ‘‘Otto” gas engine for electric 
lighting, the consumption being 77 cubic feet per indicated horse power 
hour; while at the Socié:é Cockerill’s works, at Seraing, Belgium, the 
results of the utilization of waste gases for driving gas engines have 
been so satisfactory that a ‘‘Simplex” engine of 500 horse power is 
being constructed for the purpose. The natural gas found in many 
parts of the United States has also been successfully used for driving 
gas engines ; the consumption being 10.5 to 12 cubic feet of natural gas 
per indicated horse-power-hour, and the natural gas having a calorific 
value of about 1,000 British thermal units per cubic foot. 

The Westinghouse Machine Company completed a 650-horse power 
gas engine early in 1898; and it is now erected and working in the 
central generating station of the Westinghouse Electric and Manu- 
facturing Company. It has 3 cylinders, each working on acrank. It 
is coupled direct to a dynamo, and runs in conjunction with one or two 
steam units, in supplying power for electric supply. This engine will 

shortly be eclipsed by a 1,500-horse power engine of the 3-cylinder 
type, which the Westinghouse Machine Company are hoping shortly to 
bring out, and which is expected to give 1 indicated horse power hour 
with a consumption of 8} cubic feet of natural gas. Such a result 
would correspond to less than 1 pound of fuel burnt in a good producer 
plant per indicated horse power hour. 
From the above examples, it will be seen that the gas engine is about 
to enter upon an entirely new phase of its existence. Its use is no 
ynger limited to small powers; and it bids fair to enter into com- 
etition with the steam engine for a very large number of purposes for 
hich hitherto the steam engine has been held to be the only suitable 
rime mover. There can be no doubt that 1 indicated horse power 
yur can be developed by a gas engine of large power driven by pro 





steam engine—no matter how large, or what the design. The effici- 
ency of the process of conversion of the heat energy of the fuel into 
mechanical energy must, therefore, be greater in the gas engine than 
in the steam engine combination—that is to say, starting with 1 pound 
of fuel in the producer and 1 pound in the furnace of the boiler, less 
waste must take place in converting the fuel into producer gas and the 
gas into mechanical energy, than occurs in generating steam by the 
heat of combustion of fuel and converting the energy of the steam into 
mechanical energy. 

In the case both of the gas engine and steam engine we are con- 
cerned with three efliciencies—namely, the efficiency of the gas or 
steam generator, the heat efficiency of the engine, and the mechanical 
efficiency of the engine. With regard to the latter, the mechanical 
efficiency, or ratio of brake horse power to indicated horse power, is 
about the same in gas asin steam engines of average design for the 
same powers. The thermal efficiency of the gas engine, or ratio of 
heat turned into work to heat due to perfect combustion of gas enter- 
ing the cylinder, is certainly higher than that of the steam engine. 

The following figures are taken from a trial by Dr. A. B. W. 
Kennedy of an 8 horse power nominal Griffin engine, indicating 18.62- 
horse power at full load. The gas had a calorific value of 677 thermal 
units per cubic foot ; and the quantity used per indicated horse power 
per hour, as calculated from the working stroke, was 18.92 cubic feet, 
corresponding to an expenditure of 18.92 x 677 = 12,808 thermal units. 
The heat turned into work per explosion, calculated from the working 
stroke, was the equivalent of 4,132 foot pounds; and the mechanical 
equivalent of the total heat due to the perfect combustion of the gas 
consumed per explosion was 20,620-foot pounds. 


; 4,130 

turned into work —, 

‘ 20,620 
ceived. 
Let us now compare these figures with the results that one might 
fairly assume could be obtained with a steam engine and boiler of 
equal horse power. A steam engine of this size would probably be a 
high pressure non-condensing engine, consuming about 3$ pounds of 
good coal (of a calorific value of, say, 14,500 thermal units per pound) 
per indicated horse power per hour. Assuming a boiler efficiency of 
75 per cent., 3.5 x 14,500 x 75 per cent., or about 38,200 thermal units, 
would be supplied to the cylinder per horse power indicated per hour. 


. 383,000 x 60 
Now, the thermal value of a horse power hour is —— 


The engine therefore 


or practically 20 per cent., of the heat it re- 


= 2,565 


thermal units. 
2.565 
38,200’ 
The superior thermal efficiency of the gas engine is due to the greater 
range of temperature through which the cycle of operations is carrie | 
on. In the gas engine trial above alluded to, the calculated tempera- 
ture at the commencement of the fall of pressure was 2,155° Fahr., or 
2,615° absolute; and the assumed temperature of the gas and air leav- 
ing the cylinder was 570° absolute. The maximum efficiency, or the 
greatest amount of heat that the gas engine could in these circum- 
stances turn into work, would be a 
~ r "ys 
x Linn 16,124 foot pounds. 
100 


Hence this steam engine would only turn into work 


or about 6 7 per cent., of the heat supplied. 


, or 78.2 per cent. or 20,620 


4,130 
16,120, 
cent., of the heat which it was theoretically possible for it to turn into 
work. Applying the same reasoning to the case of the steam engine 
above quoted, the temperatures between which the cycle would work 
t+would be about 821° Fahr., absolute (corresponding to an initial 
pressure of 140 pounds per square inch) and 660° absolute (correspond- 
ing to a back pressure of 2 pounds per square inch). 
theoretical efficiency would be sams 
parative efficiency of the steam engine in question would be ey or 
about 38 per cent. — 

The steam engine, therefore, is considerably more efficient than the 
gas engine when considered from the standpoint of their respective 
limitations. In other words, were it possible for this 16-horse power 
engine to work through so great a range of temperature as the gas 
engine, it would turn more than 14 times as much heat into work as 
the gas engine. This would correspond to 1-horse-power hour witb a 
consumption of about 4 pound of coal. 

The best steam engine performance yet recorded is that of a quad- 
ruple expansion pumping engine working at Pittsburg. 


Therefore this gas engine turned into work or over 25 per 


The maximum 


= 17.2 per cent.; and the com- 


It indicates 





1cer gas, with a lower expenditure of fuel than has been attained in a! 662-horse power, and consumes a little over 1 pound of coal per indi- 
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cated horse power per hour. This very interesting result has been 
attained by the practical development of Professor Cotterill’s suggestion 
as to the part utilization of the heat supplied to the engine in heating 
the feed water. In this instance, the feed is delivered to the boiler at 
about 31° Fahr. The duty of the engine, or the work done per 1,000,000 
thermal units supplied to it, is about 10 per cent. greater than that 
recorded of any similar engine. The steam consumption was 12.26 
pounds, and the pressure 200 pounds per square inch, corresponding to 
a temperature of 387° Fahr.; and the lower temperature limit was 
848—601 
848 

percent. The heat supplied was 11,157 thermal units per horse power 
hour. Hence the maximum amount that the engine could theoretically 


about 140°. The Carnot efficiency, therefore, would be = 29.1 


DA! 


; 29.1 
turn into work would be 11,157x 7» or 3,246.6 thermal units. The 


thermal equivalent of 1-horse power hour is 2,565 thermal units ; and 
2.565 
3,246 
which is greatly in excess of anything yet recorded in gas engine 
practice. 

The figures and results above quoted have been obtained from trials 
made under conditions which probably would not obtain in everyday 
practice. Moreover, one would naturally expect a better result from a 
steam pumping engine than from a steam engine supplying power for 
a load which varied from hour to hour, perhaps from minute to 
minute. For variable loads, even the staunchest advocates of gas 
engines have hitherto hesitated before recommending their use, and 
the steam engine has been considered to occupy an unassailable position 
aS a power producer—for instance, in electric current generating 
stations. The results recently achieved by the Westinghouse Company 
would, however, appear to open out quite a new sphere of usefulness 
for the gas engine. In their 3-cylinder type, an impulse is given every 
j of a revolution ; and the method of governing, by restricting both 
the gas and air supply, also aids very materially in keeping the speed 
constant under large variations of load. 

The greatest obstacle in the way of the progress of the gas engine as 
a large power producer was its unsteadiness of speed. The ‘‘ Otto”? gas 
engine, in which one impulse is given every two revolutions, and 
which governs by a hit-and-miss arrangement, is, of course, hopeless 
where uniformity of speed under varying loads is a condition sine qud 
non. Various attempts were made to overcome this defect, and many 
cycles other than the ‘‘Otto” were tried; but it is significant that, 
when the patent controlling the ‘‘Otto” cycle expired, nearly all 
makers of gas engines immediately reverted to it. It was, however, 
not the cycle that was at fault; it was the system of governing, which 
rendered the attainment of anything like a uniform speed quite im- 
possible under rapid variations of load. From what the author has 
been told by eye witnesses of the performance of the Westinghouse 
650-horse power engine, it would appear that very material progress 
has been made towards rendering the gas engine, when worked by 
producer gas, a real competitor with steam. 


so the comparative efficiency of the engine was = 79 per cent., 








The Berthier Method of Coal Calorimetry. 
nee 
[A paper read by Mr. C. V. Kerr, at the New York Meeting of the 
Am. Society of Mechanical Engineers. | 


The recommendation of the Committee on the Revision of the Code 
of 1885 Relative to a Standard Method for Conducting Steam Boiler 
Trials, in its report at the Washington meeting, May, 1899, is that the 
heating power of the coal used on a given boiler test should be deter- 
mined by combustion in an atmosphere of oxygen gas, and that the 
most perfect apparatus thus far brought out is the Mahler bomb calori- 
meter. But the admission is also made that the apparatus is compli 
cated and expensive, and that probably not many engineers will have 
the instrument as a part of their equipment for testing boilers. 

I desire in this connection to present some of the claims to favorable 
attention of what has been called the ‘‘ Berthier method of coal calori- 
metry,” which uses oxide of lead (PbO) as the source of oxygen. It 
requires only accurate weighing of the sample of fuel and an easily 
controllable fire for heating a clay crucible to a low red heat. There 
are no corrections for radiation and no delicate measurements of tem- 
perature to be made. These are, apparently, the great sources of error 
in the use of oxygen gas. The theoretical corrections necessary in the 
Berthier method are readily made once for all ; and as the errors due 
to manipulation are easily avoided, I am confident that the method as 
explained below is worthy of much more frequent use. 





Aneminent French mineralogist and member of the Academy of 
Sciences, Pierre Berthier, was born at Nemours, France, in 1772. I 
1833 he published in eleven volumes his chief work, ‘‘ A Treatise o 
Assays by the Dry Method.” In Volume I. of this work he describe 
his method of finding the heating power of fuels as follows: ‘* Mix ir 
timately 1 part by weight of the substance, in the finest state of division 
with at least 20, but not more than 40, parts of litharge. Charcoa! 
coke or coal may be readily pulverized ; but in case of wood the saw 
dust produced by a fine saw or rasp must be employed. The mixtur 
is put into a close grained conical clay crucible, and covered with 20 o: 
30 times its weight of pure litharge. The crucible, which should n 
be more than half full, is covered and then heated gradually until the 
litharge is melted and evolution of gas has ceased. At first the mix 
ture softens and froths. When the fusion is complete, the crucib! 
should be heated more strongly for about 10 minutes, so that the reduced 
lead may thoroughly subside and collect into one button at the bottom. 
Care must be taken to prevent the reduction of any of the litharge b; 
the gases of the furnace. The crucible, while hot, should be taken ou! 
of the fire and left to cool ; when cold, it is broken, and the button o! 
lead detached, cleaned and weighed. The accuracy of the result shoul: 
be tested by repetition.” 

The litharge, or ‘‘ stone silver,” as the name signified to the alchem 
ists, used in this process is an oxide of lead, PbO, formed by heating 
metallic ‘ead in contact with air. If this oxidation takes place below 
the melting point of the oxide, the result is a dull yellow amorphous 
powder, called ‘‘ massicot,”” which has the same composition, PbO. It 
melts at a red heat, forming a dark red transparent liquid. In the 
crystallized state following melting it has a buff color. The commer. 
cial litharge is often mixed with red lead, Pb,O,, which is formed by 
heating massicot in air, or even with a small amount of finely divided 
metallic lead. Consequently, care must be taken to secure chemically 
pure litharge, intended for assayers’ use. This has a dull lemon yel- 
low or buff color. 

In using litharge in clay crucibles a bright red heat should be avoid- 
ed, because the liquid litharge combines with silica at a high tempera 
ture, forms a fusible silicate of lead, and soon perforates the crucible. 
This property occasions the use of litharge in the manufacture of glass 
and in glazing earthenware. The purpose of covering the mixture of 
fuel and litharge in the crucible with a quantity of pure litharge is not 
only to prevent access of air to the fuel, but also to prevent the escape 
unoxidized of the more volatile portions of thefuel. And this covering 
of pure litharge must likewise be protected from the furnace gases. A 
yellow flame like that of a gas jet would reduce the litharge to lead in 
the oxidation of the incandescent carbon of the flame, while the blue 
flame of a Bunsen burner would have no such effect. Some have not 
only covered the crucible, but luted it with clay to keep out the furnace 
gases. This is rather foolish than wise, since the gases, CO, and H,0, 
formed in the crucible during the oxidation of fuel and reduction of 
lead must be allowed to escape or an explosion willensue. The simple 
precaution necessary is to put on the crucible the usual clay cover to 
prevent particles of fuel falling in or an incandescent flame coming in 
contact with the litharge, which would cause the reduction of metallic 
lead. 

Welter’s Law.—Berthier based his method on what is known as Wel- 
ter’s law, which he expressed thus : ‘‘ It has been proved by the experi- 
ments of many philosophers that the quantities of heat emitted by com- 
bustible substances are exactly proportioned to the amounts of oxygen 
required for their complete combustion.” Thus a pound of carbon 
burning to carbonic acid gas, CO, unites with 2 2-3 times its weight of 
oxygen and evolves 14,600 heat units, or pounds of water raised 1° F. 


Co: Byte GA. cee catdepbaens Fie ccs urcnés (1) 
12 + 32 = 44 

O, 32 

—§ — _- — 99 

Cc 6 128 25 


And the heat evolved will be 14,600 + 2} = 5,475 heat units per pound 
of oxygen used. If the oxygen is furnished by litharge, the chemical 
changes will be shown by the equation : 


SPRO + O me OO, + FP Bes cciscccsecsecis (2 
2 (206.9 + 16) + 12 = 44 + 413.8 
2Pb 413.8 
“Go ap = 

Now, by Welter’s law, if the heat evolved is proportional to the oxy- 
gen used it must also be proportional to the weight of lead reduced. 
For each unit weight of lead the heat evolved will be 14,600 + 34.48 = 
423.4 heat units. Then the combustion of F pounds of fuel will evolve 
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io 
4 t x F 
reduced, and F = weight of fuel used. 

Sut, unfortunately, Welter’s law does not hold true for hydrogen 


pared with carbon. 
eS Se 


2 x 2.02 + 32 = 2(2.02 + 16) 
O, 32 
2H, 4.04 

\ pound of hydrogen evolves 62,000 heat units. Hence the heat per 
pound of oxygen used will be 62,000 + 7.92 = 7,830 heat units. 

The Early Berthier Method Faulty.—This compared with the 5,475 
in the case of the carbon shows too great a difference to be due merely 
to errors of observation. So that in this simple form the Berthier 
nethod must give incorrect results when used with fuels containing 
unknown mixtures of carbon and hydrogen. The method has, there- 
fore, been generally discredited. The following from Poole’s ‘‘Calor- 
ific Power of Fuels” is a fairsummary of the adverse criticism : ‘‘This 
formula was recommended by Berthier and has been used since by a 
few others. It is faulty, as was shown by some of Berthier’s own de 
terminations in which contradictory results were obtained. Dr. Ure 
showed that no uniform results could be obtained using the same ma- 
terials. Scheurer-Kestner in 1892 showed that the formula not only 
gave erroneous results, but actually reversed the relation of combus 
tibles. * * * This method is allowable only in cases where the 
crudest approximations are desired, and where no analysis or calori 
metric tests can possibly be made.”’ 

With the fundamental theory shattered, and such a load of adverse 
criticism to carry, itis apparently useless to investigate the Berthier 
method further. Nevertheless, it may be possible that a method of coal 
calorimetry correct in theory may on account of experimental errors 
give more widely varying or more erroneous results than one defective 
in theory, but freer from errors of experiment. That is the opportunity 
of the Berthier method. 

When it is stated that the heating power of 1 pound of carbon is 
14,600 British thermal units and of hydrogen 62,000, we are to under- 
stand that the combustibles are to be taken at 32° F., under atmospheric 
pressure, and that the products of combustion, carbonic acid gas and 
water, are to be returned to that temperature and pressure. If the 
hydrogen of a fuel is oxidized by reduction of litharge, the chemical 
changes will be represented by the equations : 

Pe Bi et TED @ Piscine ceccccsss 
222.9 + 2.02 = 18.02 + 206.9 
And the lead reduced per unit weight of hydrogen will be— 
Pb _ 206.9 
H, 202 
Then the ratio of lead reduced per unit weight of hydrogen to that per 
unit weight of carbon will be 102.42 + 34.48 = 2.97. Consequently, if 
Welter's law were true, the heating power of hydrogen would be 14,600 
x 297 = 43,362 British thermal units, while it is actually greater than 
this by 62,000 — 43,362 = 18,638 British thermal units. A fuel contain- 
ing 2 per cent. by weight of hydrozen, as in the case of coke, charcoal 
or anthracite, if judged by the formula— 


heat units per pound, in which L = weight of metallic lead 


eae 


=7.92 


= 102.42 


P = 423.4 


ee er 


L 
F 
would be in error by 18,638 x 0.02 = 373 heat units. Then the con- 
stant, 423.4 must be increased by 373 + 34.48 = 10.8, making it to the 
nearest unit, 434, and the formula will be 


if the fuel contains an average of 5 per cent. hydrogen, as in the 
case of bituminous coal, lignite and wood, the error will be 18,638 x 0.05 
2 heat units ; and the correction to the constant will be 932-34 48 

making the formula L ; 


e percentage of hydrogen in the fuels named is so nearly constant 
the formulas (6) and (7) are probably within 1.5 per cent. of the 
ct value. 
kno vn, then the constant can be modified in the manner shown so as 
tog ve exact values. But the error in sampling alone is liable to be 
m more than 1.5 per cent. 

phur exists in almost every fuel in small but widely varying pro- 
os, and it has a heating power of about 4,000 Pritish thermal 
per pound. It has not been considered as a combustible, how- 


tha 


co; 


uni 


If the proportion of hydrogen in a particular fuel is| 








ever, for the reason that it occurs usually as iron pyrites, FeS,, which 
must be dissociated before the sulphur can act as a combustible, the net 
result in heat units being doubtful. 

The Modified Method.—When fuel is burned in the ordinary boiler 
furnace a large excess of air is usually present, and the products of 
combustion are sent into the chimney at a high temperature. It may be 
of interest, therefore, to consider here the heat actually available in 
what is at present called good practice. Assume 18 pounds of air at 32° 
F., and normal pressure, an excess of about 50 per cent., to be 
required for the combustion of each pound of fuel, and that the pro- 
ducts of combustion together with the excess of oxygen and the nitrogen 
to enter the chimney at a temperature of 400° F. Then the loss 
of heat per pound of carbon burned will be about 1,600 heat units, the 
total carried away by the carbonic acid gas, the oxygen and nitrogen. 
While the hydrogen will lpse almost 15,000 heat units, more than half 
of which 1s due to the latent heat carried away in the aqueous vapor or 
steam. The available heat then will be 

for carbon, 14,600— 1,600=13,000 British thermal units. 

for hydrogen, 62,000—15,000=47,000 British thermal units. 
The excess of available heat in the hydrogen over that required by 
Welter’s law will be 47,000 — 13,000 x 2.97 = 8,390 British thermal 


units. The formulas will then be 

= Seas x ; — ae = for pure carbon..............ee- . (8) 
= (377 + = _ ; = 382 ; ’ ~~ . baal poe (9) 
pa (es RS eee teem ra 


The advantage of formulas (9) and (10) is that they enable the 
evaporation of water per pound of fuel by a boiler plant in good con- 
dition to be directly determined. Thus, if a fuel gives a value of 
L + F= 30, then P = 389 x 30 = 11,670 British thermal units per pound 
of bituminous coal. If steam is formed at 100 pounds gauge from feed 
water at 202° F., the heat put into each pound of steam will be 1,014 
British thermal units. Hence the evaporation should be 11,670 + 1,014 
= 11.5 pounds of steam per pound of dry coal. 

The tables of calorimetric tests of various coals given herewith are 
intended to illustrate the degree of uniformity in results that may be 
expected with ordinary care and skill. Part of this work was done by 
students and part by the writer. The heating power of the bituminous 
coals was calculated some years ago from the formula P = 430 L + F. 
The determination of the heating power of charcoal derived from 
granulated sugar was made to show how much confidence would be 
supported by results of experiment on a fuel of known heating power. 
Favre and Silberman give 14,544 British thermal units for pure carbon; 
while Berthelot says 14,647 British thermal units. Both of these 
figures are averages of results of experiments by these skilled physicists 
on a fuel of constant heating power. 

It was intended to compare the results by the Berthier with results 
by the oxygen calorimeter on a number of fuels. But the form of in- 
strument available, even with the greatest care, gave such widely vary- 
ing results that the comparison is not satisfactory. 

In regard to the cost of material for calorimetric tests by the Berthier 
method, the clay crucibles will cost about 4 cents each, and the charge 
of about 100 grams of litharge about 24 cents. So that if five determi- 
nations are made fora given fuel, the total cost of material will be 
about 33 cents. A suitable furnace and a chemist’s balance are sup- 
posed to be available. The manner of filling the clay crucible and the 
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proper relative size of crucible and charge are indicated by Fig. 1. A 
4-inch Denver clay crucible is large enough. It is well to use an ex- 
cess of litharge, about 50 grams of PbO to 1 gram of coal, and to cover 
the mixture with about 25 grams of PbO. In Fig. 2 is shown a section 
of a satisfactory laboratory furnace for such purposes, with gas and air 
(A) connections indicated. 


TABLE I.—Bituminous Coal. 





Weight | Tine Weight of | calorific 
No. Fuel. = fusion, button. 3a Average, 
1 Huntington Fancy Lump | 1.8293 15 55.9698 13,034 ) 
2 Huntington Fancy Lump | 20495 15 61.8461 12.855 12,935 
3 | Huntington Fancy Lump | 2.0338 15 61.6578 | 12,915. \ 
4 Pittsburg, Kan.,Mine Run | 1.182 8 29.994 | 10,823 | ) 
5 Pittsburg, Kan.,Mine Run | 1.0525, 13 26781 | 10,852 | | . 
6 Pittsburg, Kan.,MineRun/1318 12 33.166 | 10,732 ¢ 19,735 
7 | Pittsburg, Kan.,Mine Run | 1.414 13 | 34.914 | 10,531 | | 
8 Ft. Smith, Ark.,MineRun 1.0019 13 28.4048 | 11.915 ) 
9 Ft. Smith, Ark.,MineRun 1.4385 21 41.0555 11,995 + 11.969 
10 Ft. Smith, Ark.,Mine Run 1.2005 12 34.1865 | 11,970 § 
11 | Baldwin, Ark., Lump.... 0.8819 12 23626 | 11,260 ) 
12. Baldwin, Ark , Lump... 1.0594 138 . 285725 11.335 + 11,307 
13 Baldwin, Ark., Lump.... 0.9950, 22 268144 11,327 \ 
14. Fayetteville, Ark., Lump 1.2285) 15 | 34.1080. 11,870. ) 
15 Fayetteville, Ark, Lump 1.4895 15 40.6994 11 485 | - 
16 Fayetteville, Ark., Lump | 2.0625) 15 57.3645 | 11,690; 11,586 
17 | Fayetteville, Ark., Lump | 1.6335 5 | 44.680 | 11,500 | 
18 Kansas Lump........... 1.127 15 | 29.4332 | 11,230 
19 | Kansas Lump... ....... 1.015 15 | 26 9328 | 11,150 | ! ‘i 
20 | Kansas Lump........... 1019 15 =. 27.1331 | 11,190 11,220 
21 | Kansas Lump........... 1.0625) 15 28.5901 11,310 
22 Huntington, Ark., Slack 1.9968 15 52 2333 11,1438 ) 
23 Huntington, Ark., Slack | 2 0335 5 585909 | 11,227 11,060 
24 | Huntington, Ark., Slack | 1.8686 15 47.4247 | 10,812 \ 
25 | Ind. Territory Mine Run | 1.115 20 = 22.697 8,682 ) 
26 Ind. Territory Mine Run | 1.162 20 | 23.239 8.529 + 8 636 
27. Ind. Territory Mine Run | 1.382 20 «28.158 8,696 J 


TaBLE II.—Comparison of Oxygen and Litharge Methods. 


Weight of 


i Probable 
fuel Heating obable 


Fuel Grams. Power, _— Por-aask 
Fue 
Oxy. Lith. Oxy. | Lith. Oxy. | Lith Oxy. Lith, 

PE ox .218 = (14,640 2 | All. 
2 apron oe . 1.882 .2 (14.800 © /|14,3309 Det 6 Det. 
g|| granulated | \'"’- lca | 2 ltensel & 

sg .++++-/L879 ) @ |14.550, @ |...... ria alee 
tg ee .2.767 S |13.920 5 |1,2,36 +2.6 40.76 
as ae eek | ee 2919 | & |13,590/ 3 |14,617)......|..... 
Faerie 1.937; © |14.480) O |.....).....1..... 
a 1.310 3197 14,720|11,420......)....../..... 
8 | ee | 1.377 2.306 '14,090|11.530)....../...... ees Ra 
9 West Vir.) 1-468 3.453 |14.520/11,460/14,620111,470 41.1 £0 14 
10} | inn | | 1.204 |3.502 |14,320)11,520)......|......|.c.0..|...0-. 
11 eee sees 0.812 |2.877 |15,460)11,420)......|......).0. cc cle ecee 
¢ 328 2 560/13.5 
12 Anthracite | | 1-328 2.4535/12,660/13,560)....../......) sees ees 
311 coal from | | 1-372 |2-3165|12,870]13,650|......]......|......00... 
14) TehichVal. | 1-394 2.0000)12,520)13,604 12,760 13,616 +1.7 +0.08 
hae iby | | 1.538 |2.0000)12,230/13,622|......1....../......) eee. 
16 vreeeeess J | 1,262 |2,9675|14,000/18,643)......1.....cec0+clee..., 


1.262 2.9675 14,000 13,643 











Carbolic Acid and the War. 
eae ated 

Engineering (England) says, in respect of the topic named in the 
heading : The chemical known as carbolic acid has had a considerable 
amount of attention attracted to it of late, and from a cause quite dis- 
tinct from its legitimate use as a disinfectant or its illegitimate as a 
weapon by those of suicidal tendencies. We refer to the Royal Procla- 
mation published in the London Gazette forbidding the export of 
carbolic and cresylic acids, this being due to the fact that it forms the 
raw material from which the lyddite of South African notoriety is made. 
To consider a few general issues with regard to this chemical, it is 
noteworthy that the demand for carbolic acid for explosives manufacture 
increased rapidly in Germany about 10 years ago, statistics which are 
available, showing that in 1889 Germany imported 2,423,000 kilos., of 
which 2,267,800 kilos., came from England. As is pretty well known, 
this carbolic acid is obtained as one of the distillation products of coal 
tar, a body which, however, yields but 0.2 per cent. of the pure crystal 
1 zed acid, and 0.3 per cent. of cresole. It is thus seen that 100 tons of 
tar have to be distilled to give a yield of 4 cwt. of carbolic acid. As 


regards the production of tar itself, it cannot be said that the increased 
use of electricity for lighting purposes has given much of a blow to the 
gas industry, which is increasing its application for heating purposes, 
and the production of tar in England remains pretty much at the figure 
at which it stood a decade back, namely, 6,000,000 cwt. per annum, 
As a useful comparison, we may say that France produces, or did a few 
years ago, 1,000,000 cwt., and Germany 750,000 cwt., figures which 
show at once our great superiority in the market from which crude tar 
products are drawn. In the early days of the coal tar color industry 
in Germany the bulk of the raw materials came from England to be 
worked up into dyes in the factories of the Fatherland, and although 
this state of things has been altering year by year in the way of Ger- 
many producing more of her raw products, yet still a large trade in the 
raw materials for the color industry is done by us with the Continent, 

To keep more particularly to carbolic acid, we may, perhaps, with 
advantage, put in a word as to its preparation from the tar. When 
crude tar is distilled, it is customary to separate the products into light 
oil, carbolic oil, creosote oil, anthracene oil, and pitch, and the car. 
bolic acid is obtained from the ecarbolie oil fraction by agitation with 
caustic soda solution and subsequent acidifying with sulphuric acid, 
when the carbolic acid separates out as an oily layer. Although caustic 
soda has been generally used, it has been found possible, as in Hard 
man’s process, to substitute lime and to decompose by a current of car 
bonic acid, and it is asserted that this gives equally good results, 
coupled, of course, with a saving in manufacturing cost. The crude 
carbolic oil containing, as it does, water, naphthaline, etc., has to be 
redistilled and a product is eventually obtained in the crystalline form, 
This is the material required for the explosives manufacture, the drain- 
ings from the crystals finding a market as carbolic acid for disinfecting, 
or after admixture with some absorbent material, forming the well. 
known carbolic powder. 

With regard to the available supplies of carbolic acid, it may be 
pointed out that the oils extracted from blast furnace gases in Scotland 
and low temperature coke ovens, as well as those obtained by the dis- 
tillation of shale, or from gas producers, do not yield crystallizable 
earbolic acid. This has been pointed out by Watson Smith, who bas 
investigated the subject closely. From these sources material of a 
phenoloid nature can be extracted to a much greater extent than from 
coal tar, but the phenol is not identical in both cases, and we cannot 
look upon the sources referred to as likely to be of assistance should 
any suddenly increased demand for carbolic acid be experienced. Not 
that there is any need to sound a note of alarm in regard to future 
supplies, but still the mere statement of the producers that the present 
production satisfies the world’s needs cannot be taken as evidence that 
the situation will not undergo a change. It is hardly necessary to give 
the full text of the Proclamation already mentioned, and which ap- 
peared in the Gazette of January 12 last, but divested of legal nomen- 
clature its trend is to the effect that the following goods, capable of 
being converted into military stores, shall be prohibited to be exported 
from the United Kingdom, or carried coastwise, viz.: Pieric acid 
(trinitrophenol), trinitro cresol, carbolic acid (phenol), cresylic acid 
(cresol). Although no reasons for this order have actually transpired, 
it is well understood in the trade that it has reference to the manu- 
facture of lyddite, and more especially toa fear that the Germans 
would denude our markets of the materials mentioned, possibly with 
the object of serving the interests of the Boer forces. It is not our in- 
tention here to go into any detail with regard to the lyddite manu 
facture, but it may be said that picric acid or trinito phenol is the 
principal body used, as it is also in the melinite factories of the French 
Government, this explosive being picrate of ammonia. The use of 
picric acid in connection with the explosive manufacture is not of !ong 
standing, and in this country, at all events, the great explosion of 14 
years ago, which wrecked the chemical works of Messrs. Roberts, Dale 
& Co, at Manchester, caused considerable surprise, even among ex 
perts, as picric acid was not looked upon as dangerous. Picric acid, 
which is obtained by the action of nitric acid on carbolic acid, forms 4 
yellow powder, which stains the skin deeply. and evidently this 
property is strongly developed in lyddite, to judge by the reports one 
sees in the newspapers with regard to its effects on those exposed ‘0 its 
vapors. 

The Proclamation, it must be said, was not at all well receive by 
those concerned with the manufacture and sale of the substances re 
ferred to, and an agitation which was immediately se’ on foot to otait 
its repeal, has resulted recently in the order being modified to the ex 
tent that the substances may be exported, but only for purposes ut: 
connected with the explosives manufacture. It is open to questios, 





however, whether evasions of the Act will not take place, an for 
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which no blame can rest on the seller, and it is not at all easy to see 
how such can be detected ; of course, the modified order practically 
amounts to saying that the orginal order has been withdrawn, and 


although no doubt it was conceived in the public interest, it will hardly 
be yainsaid that such an order restraining private firms from conduct- 
ing their businesses according to custom, and coming moreover at a 


time when other tar products are yielding but scanty profit, amounts 
toa considerable hardship. That it has caused a good deal of annoy- 
ance to the trade needs no emphasis, especially in the cases of contracts 
with foreign countries, and, perhaps, the poiut which caused most irri- 
tation was that it stopped the export of carbolic liquor, whereas it is 
only the crystals that can be utilized in the explosives manufacture. 
However, the main cause of complaint has now been removed, so there 
is no need to indulge in invective. It may be asked, What about the 
synthetic carbolic acid of which we heard something from Germany a 
few yearsago? Well, itis a fact that the acid can be made synthetically, 
but so far the process has not been able to complete with the tar product 
in pointof economy. Further, the hopes which were at first held that 
it would not redden in the air have been falsified by the test of experi- 
ence, and the product has therefore no advantages over that with which 
ithas tocompete. The two reactions by which it has been produced are : 
(1) The decomposition of sodium benzene sulphonate by caustic soda: 
(2) the action of nitrite of soda on acidified aniline oil, but any further 
details on this abstruse subject would, perhaps, hardly prove of 
interest to the readers of an engineering journal. 





SPECIAL ENGLISH CORRESPONDENCE. 
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COMMUNICATED BY Norton H. Humpurys. 


SALISBURY, ENGLAND, April 10, 1900. 
Coal.—Naphthaline. 

The condition of the coal market appears to be the burning question 
of the day, and it is now admitted on all sides that managers of gas 
works, in addition to their other responsibilities, will be called upon to 
grapple with a very serious advance in the cost of theirstaple material 
and an advance surpassing anything within the experience of theen 
who did not go through the crisis of 1872-3. Another thing equally 
certain is that the cheap gas policy, though an excellent thing in its 
way, cao be carried to excess, and that a gas company may clear out 
the reserve fund and even reduce dividends rather than raise the price 
of gas, without getting even a solitary thank you from the gas consum- 
ing public. In 1892-3 there was a comparatively brief period of dear 
coal, and the policy of regarding a rise in price as the last resource was 
carried to excess. For some not very accountable reason a rise in price 
of gas was regarded as likely to be little less than ruination, and most 
gas undertakings depleted the reserve funds, starved the works by 
putting off necessary repairs, anything rather than to allow the con 
sumers to take a fair share of the burden. After stripping themselves 
bare they gradually awoke to the fact that their consumers thought no 
better of them than before. If anything it was rather the other way. 
The users of gas saw that everything else was going up—coal, iron, 
metals, fireclay, etc.—and quite expected to be asked to pay more for 
gas. But when they were disappointed, they did not overwhelm the 
gas companies with expressionsof gratitude. They were rather inclined 
to fall back on the old fable of enormous profits, and to urge that the 
question of a few shillings per ton of coal was a matter of no moment 
or that things have been so prosperous in the past that the companies 
feared to direct public attention to the state of their finances and an 
announcement of a rise in price of gas might have that effect. Some 
appeared to think that the selling price of residuals advanced concur- 
rentiy with that of the cost of coal and in sympathy with it, so that the 
coal and residuals balanced each other. But no one was inclined to 
credit the gas companies for making enormous sacrifices in order to 
keep the selling price intact. In fact, there are some gas companies 
who never have raised the price of gas and the directors are really ig- 
orant as tothe proper procedure for carrying out that object. But 
now a large number of notices of advance are already out. The South 
Met politan Gas Company have gone up 3d. per 1,000 cubic feet, and 
the Commercial Gas Company 6d. 


That shows the views on gas mat- 


ters in the city of London, and fairly represents the state of things 
zhout the country. ° 

The only residual that tends to synchronize with the price of coal is 
Of course, it may be said in a general way that the price of coal 


: an .ndex of the state of trade ; when coal is high trade is good, and 


thro 


coke 


ere fc i 
re‘ore, that when coal rises the price of tar and ammonia may be ex- 





But there is no relationship between the price of coal 
Every ton of coal used leaves 


pected to follow. 
and that of tar products or of ammonia. 
about half a ton of coke for sale, and assuming that the price of coke 
follows that of coal—which is not always the case—coke will compen- 
sate for half of the increased cost. The result of this is that the effect 
of a small advance in the price of coal is not very apparent and the 
pressure does not become acute until a limit of 2s. or more per ton has 
But after that, further advances begin to tell, and when 
we hear of an advance of 5s. or 7s. in the price of coal it becomes a 
matter of 4d. or 5d. on each 1,000 cubic feet of gas sold. There is now 


been passed. 


a good field for processes that aim at increasing the yield of gas per ton 
of coal, or for gasifying tar or coke, or for utilizing other materials such 
as petroleum. But we must always remember that the history of the 
coal industry of to-day may substantially represent the history of the 
petroleum trade for to-morrow. 

The present state of affairs has had the effect of raising several ques 
tions bearing generally upon the supply of coal and the demand, and 
incidentally to an illustration of the folly of attempting to prophesy a 
long way ahead. Thirty years ago the advances in cost of coal aroused 
so much interest that they were made the subject of the inquiries of a 
Royal Commission. This body comprised the best available talent of 
the country, and after the usual procedure of such commissions, went 
very leisurely to work, made very elaborate and protracted investiga- 
tions, and finally issued an elaborate report a few years after the sub- 
ject had ceased to be a question of the day, with the result that very 
few people troubled to readit. Amongst other things the report set forth 
that in 1901 the population of the United Kingdom would be 85 mil- 
lions, the annual consumption of coal 162 million tons and the annual 
exports 12 million tons. And reasons were stated for the assumption 
that the exports could not at any time exceed 13 million tons per an- 
But the period has now arrived when we can apply to these 
In the year 1899 the anticipations for 
The home consumption of 


num. 
forecasts the touchstone of fact. 
1901 were exceeded by several millions. 
coal was 179 million and the exports 41 million tons. 
based their limit of the export on the probable development of the coal 
industry in other countries, and their expectations in this direction 
And yet there is the remarkable fact that, 


The Commission 


were more than realized. 
side by side with these developments, our exports of coal have increased 
fourfold during the last 30 years. Electricians will probably view the 
increasing values of coal with satisfaction, as likely to hasten the day 
when electricity, generated by the utilization of tidal and other natural 
forces, will be conveyed to long distances and made the medium for 
providing some of the heat and motive power, at present supplied by 
the more or less extravagant use of coal. 

Naphthaline has been much in evidence during the last few weeks, 
not in a practical manner to the annoyance of gas consumers, but in 
scientific circles. Two papers on the subject have been contributed to 
the proceedings of the Society of Chemical Industry, and were not 
only discussed at the time after the usual fashion, but have opened up 
a lively and prolonged discussion in the correspondence columns of 
the Journal of Gas Lighting. The gentleman who read and discussed 
the papers were chemists rather than gas engineers, and the converse 
is the case as regards the correspondence, but it is interesting to notice 
that naphthaline appears to indulge in similar vagaries in the labora- 
tory, to those which make it such a troublesome element in Our mains 
and services. These two papers, though possibly rather disappointing 
to the gas manager who expects to find a speedy and certain preventa- 
tive, afford useful information that must be regarded as a decided 
advance towards such a desirable goal. The first paper is by Messrs. 
Colman & Smith, of Birmingham, and describes a method of estimating 
naphthaline in coal gas, based upon the absorption of that substance by 
picric acid. A sample of the gas is caused to pass through a series of 
absorbing flasks at the rate of 0.5 to one cubic foot per hour, until 10 or 
15 cubic feet have passed. The flasks are charged with a carefully 
standardized solution of picric acid. Some free naphthaline is precipi- 
tated during the test, and the whole contents of the flasks are carefully 
washed out and heated in vacuo to 212° until the liquid becomes clear, 
showing that all the naphthaline is dissolved. Onc ling, naphtha- 
line picrate separates out in crystals and can be removed by filtration, 
and the filtrate and washings are collected. The excess of acid is esti- 
mated by filtrating with standard alkali, using lacmoid as an indicator, 
and the quantity of picric acid combined with the naphthaline is thus 
arrived at. This process mayealso be used as a qualitative test for the 
presence of naphthaline in gas. One millgramme is sufficient to give 
a perceptible precipitate in the solution, and if after passing 2 or 3 cubic 
feet of gas through the apparatus no precipitate is observable, it mav 








be safely concluded that at the most the gas only contains traces of 
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naphthaline. It is to be hoped that some of our large gas companies 
who employ expert chemists will have this matter followed up and 
that the process may be sufficiently simplified to bring it within the 
limits of time and convenience at the disposal of the average gas man- 
ager, who at present is working entirely in the dark as regards the 
actual quantity or proportion of naphthaline present in the gas. Mr, 
J. P. Leather has directed attention to a very interesting fact which 
shows that even a few grains of naphthaline are sufficient to cause a 
great deal of trouble. When slowly sublimed the deposit is so light 
and bulky that one ounce will occupy a bulk equal to one cubic foot. 
From which it is evident that traces of naphthaline too small for 
detection in the laboratory may yet cause serious trouble in practice. 
A few hundred grains will suffice to choke up a 12-inch bend. A pipe 
of that dimension may pass 50 million cubic feet of gas in the course of 
a winter season, and a deposit at the rate of ;,th grain per 1,000 cubic 
feet of gas, or say one part in a million, would be the cause of serious 
difficulty. In any case the quantity of deposit is a very trifling factor 
as expressed in terms of the quantity of gas passed, and this fact sup 
ports the action of those who seek to retain it in the gas rather than to 
extract it. To remove the last millionth part or so by chemical or 
mechanical processes would be a hopeless task. 

The second paper was read by Mr. H.W. Allen, as acontribution from 
Auckland College, New Zealand. Evidently naphthaline is perfectly 
cosmopolitan and impartial as regards all quarters of the globe. The 
author first brings out the fact that coal gas is an indifierent gas, just 
like air or hydrogen, so far as naphthaline vapors are concerned, and 
that the presence of other hydrocarbon vapors has no effect one way or 
the other on the quantity carried in suspension. The experiments 
upon which this conclusion is based are extremely interesting, and 
clearly bring out the point that the presence of solvent vapors in 
quantity insufficient to fully saturate the gas, have no effect on the 
quantity of naphthaline that may be carried. He took a sample of 
coal gas that was credited with being highly charged with naphthaline 
and actually formed bad deposits, and endeavored to find out the per- 
centage of saturation with naphthaline. He passed one portion through 
tubes charged with naphthaline and noted the loss of weight. Another 
portion was first freed from original naphthaline by passing it through 
tubes immersed in freezing mixture and through hot sulphuric acid, 
before being charged with naphthaline. The quantity of naphthaline 
taken up was identical in each case, and naphthaline could not be de- 
tected in the liquids condensed by the freezing mixture, showing that 
not more than mere traees of naphthaline could be present in the gas. 
This result was regarded as so remarkable that large quantities of gas 
were treated at the gas works for extraction of naphthaline but the 
results were fully corroborative. He had also endeavored to produce 
artificial naphthaline deposits by taking samples of ordinary gas as 
supplied in London, saturating them with naphthaline at 60° and then 
passing them through tubes cooled to 15°, but could obtain no solid 
deposit, the condensed matter being liquid in each case. 

Probably this experiment was too drastic in character. Gas is rarely 
subjected to a reduction of 45° at one jump, under ordinary working 
conditions. One may be allowed to speculate as to the effect of cooling 
the gas in stages of say 9° each, by passing it through successive sets of 
apparatus at 51°, 42°, 33°, 24° and 15°. Would not solid deposits of 
naphthaline be obtained in the first sets ? 

Having described the method by which the liquids condensed by cold 
were examined for the estimation of naphthaline, the author went on 
to claim that the usually accepted theory as to the formation of naph- 
thaline deposits, which may be called the condensation theory, was 
not sufficient to account for his results. And suggested that, under 
certain circumstances, the synthesis of naphthaline might take place 
in the mains themselves. This is a rather startling idea. In practice 
coal gas has always been regarded as a finished article at the outlet of 
the purifiers. It may be depreciated in quality by exposure to cold or 
shock, but no other change is anuicipated. The idea of rearrangements 
taking place between the different families of hydrocarbons as they 
travel along the pipes is one that may be fraught, as the newspapers 
say, with grave consequences. What effect may such changes have 
on the illuminating value of the gas ? 

Most gas engineers can saya great deal about those crystalline 
deposits which are known as naphthaline, from a practical point of 
view, but they have no scientific knowledge of the subject, and the 
only criticism they can bring is of the nature of comparison. The ex- 
periments or deductions as above expressed may or may not fit in with 
practical experiences, but however that may be, such an important 
matter should not be allowed to drop at this stage. Mr. Allen’s experi- 
ments and theory should be exhaustively examined. 





r 


ITEMS OF INTEREST FROM VARIOUS LOCALITIES, 
—— 

“BF. O. W.,” writing from Leadville, Colorado, under date of the 18th 
inst., says: ‘‘ The condition of the lighting business at Leadville has 
assumed the appearance of a three-cornered fight. The town is now 
receiving good and efficient lighting at fair rates from the local gas and 
electric companies, two different corporations. At the last meetiny of 
the City Council a franchise was granted to Gilbert Wilkes & Co. to 
equip and maintain an electric plant for commercial lighting, and the 

Youncil also granted this Company the contract for the street lighting, 
some 60 ares. At the rates quoted in the franchise it would seem that 
this would prove a losing proposition to all parties interested. Lead 
ville is a small town, of some 12,000 to 15,000 inhabitants, and at the 
franchise rates all the lighting business of Leadville will only amount 
to about $3,000 per month, which amount, divided amongst the three 
companies, will not go far toward paying operating expenses, to say 
nothing of dividends.” 





Messrs. CORNELL & UNDERHILL notify us that they have removed 
their offices to 43, 45 and 47 Beach street, New York. They were at 13 
Gold street. 





THE Seventh Annual Oyster Roast, given to its employees and their 
families by the Berlin Iron Bridge Company, of East Berlin, Conn., 
was successfully brought off last Friday. Next week we will likely be 
able to say more about it. 





THE transfer of the properties of the Providence (Pa.) Gas and Water 
Company to the Scranton (Pa.) Gas and Water Company has been for. 
mally made. The officers named to replace those formerly in contro! 
are: Directors, W. W. Scranton, E. P. Kingsbury, George B. Smith, 
James Archbald and George B. Hand ; President, W. W. Scranton 
Treasurer and Secretary, Joseph Jeffreys. 





THE residents of Willimansett, Mass., are desirous that the Holyoke 
Gas Company shall extend its mains through their village. 





Mr. ALBERT MILLER, Presideut of the Pacific Gas Improvement Uon- 
pany, of San Francisco, Cal., died at his home in Oakland, Cal., the 
morning of April 16th. 


Tue Grand Rapids (Mich.) Gas Light Company has declared a semi- 
annual dividend of 3 per cent. Under the arrangement that exists be- 
tween the Company and its employees the latter will also receive 3 per 
cent. extra on their earnings for the last six months. 





Upon petition of Messrs. Lucius L. Moses, Edward Moir and Charles 
W. Field, a majority of the stockholders in the Clyde (N. Y.) Gas and 
Electric Company, praying for a voluntary dissolution of the corpora: 
tion on the ground of its insolvency, an order appointing Edward Moir, 
of Marcellus, N. Y., as receiver has been issued. The liabilities are re 
turned at $51,050.61. 

At the annual meeting of the Rome (N. Y.) Gas Light Company the 


Directors chosen were: E. Comstock, J. G. Bissell, T. H. Stryker, W. 
R. Huntington, F. M. Shelley and J. D. McMahon. 








THE authorities of Hammond, Ind., have granted to Geo. C. [an 
forth the right to maintain a gas works. The rate that may be charged 
is $1.10 per 1,000, less 10 cents for prompt payment. The grantee, who 
is a resident of Decatur, Ills., is bound under the franchise to have the 
plant in operation within six months from the signing of the agree: 
ment. 





At the annual meeting of the Bridgeport (Conn.) Gas Light Com: 
pany the officers elected were: Directors, W. R. Higby, E. G. Pur: 
ham, Samuel Trubee, Morris B. Beardsley, W. D. Bishop, W. L: 
Hincks, H. F. Greenman, N. W. Bishop and A. C. Hobbs ; President, 
W. R. Higby ; Treasurer and Secretary, F. B. Sammis ; Superintend: 
ent, C. A. Gerdenier. 


Mr. ANDREW SEIFERT, for a long time Superintendent of the Me 
chanicsburg (Pa.) Gas Company, died about a fortnight ago. He was 
in his 81st year, and had been out of active business since 1889. 





Tue Berlin Iron Bridge Company, of East Berlin, Conn., has bee! 
awarded the contract for the furnishing of 13 important bridges for the 
New York, New Haven and Hartford Railroad. Ten of these ar 


large, heavy, four-track bridges, and three are to carry highways ove Be 


the tracks. Six of the bridges are to goin at Bridgeport, Conn., an¢ 
they are to be of the plate girder type for carrying four tracks over te 


streets. There is also a very long, heavy, four-track, riveted |attict 


















the annual meeting of the shareholders in the Rochester (N. Y.) 
« Gas and Electric Light Company the officers elected were : Directors, 
4 J e Judson, Frederick Cook, Wm. Runkle, Geo. W. Archer, A. H. | 
of Harris, G. C. Hollister, G. A. Hollister, H. L Brewster, W. S. Johns: | 
to ton, H. G@. Runkle, J. N. Beckley, G. E. Redman and W. J. Cole; 
he President, J. Lee Judson ; First Vice-President, Wm. Runkle ; Second 
es Vice-President, Frederick Cook ; Treasurer, G. W. Archer ; Secretary 
- and Assistant Treasurer, W. L. Cule ; Attorney, A. H. Harris. 
ad. Ve understand that Mr. Clark L. Ingham, of Buffalo, N. Y., has 
me been named to succeed Mr. L. A. Boore as Manager of the Niagara 
nt Falls (N.Y.) Gas and Electric Light Company. 
ee 
ay Mr. Roger W. POLK, formerly with the Providence (R. I.) Gas 
Company, has been appointed Superintendent of the Seneca Falls and 
“i Waterloo (N. Y.) Gas Company. 
” ADVICES by way of Baltimore, Md., are to the effect that on the Ist 
prox. the capitalists in control of the Hagerstown (Md.) Street Railway 
elr Company will assume practical management of the properties of the 
a, Hagerstown Light and Heat Company. 
be 
At the annual meeting of the New London(Conn.) Gas and Electric 
Company the officers chosen were : Directors, W.G. Bushnell, Augustus 
ter Brandegee, Robert Coit, Henry R. Bond, Geo. E. Terry, E. N. Gibbs 
or: and A. M. Young; President, Robert Coit ; Vice-President, Augustus 
ro] Brandegee ; Treasurer, A. M. Young ; Secretary and Assistant Treas- 
ith, urer, W. G. Bushnell ; General Manager, A.G. B. Hunt. The reports 
00 showed that the business of the year had been very satisfactory. Con- 
cessions in the rates for gas supply and electric service were ordered, 
and the Company hereafter makes the necessary pipe connections to gas 
an ranges, etc., without making any charge for same. It also guarantees 
to sell gas ranges at two thirds the actual cost thereof to itself. 
yee A VERY fraternal gathering was the one that assembled in the 
: American House, Cleveland, O., the afternoon of the 20th inst., where 
and when the officers of the Cleveland Gas Light and Coke Company 
»mi- were entertained at a dinner given by Mr. G. A. Hyde, the Company’s 
be: Chief Engineer, to commemorate the 50th year of Mr. Hyde's residence 
per in Cleveland. 

A RECENT issue of the Milwaukee (Wis.) Evening Wisconsin con- 
= tained the following : ‘‘ When the April gas bills are sent out they will 
ani be accompanied by a notice stating that the Company has moved to its 
is own building, on the north side of Wisconsin street, between Jackson 
Bain and Van Buren streets. The flitting was on the 14th inst., and the 
ae goods and chattels of the Company were transferred from the first and 

second floors of the Montgomery building. General Manager E. G. 
Cowdery believes that the new offices of the Company are as fine as 
j . any in the city, with the exception of the new quarters of the First 
“begs National Bank. The furnishing and wood finish of the building are 
of oak, and around the counter is a brass and glass rail of imposing 
= appearance. The floor of the semi-circular space for the public is of 
ail tile. The warming of the building is accomplished with hot water, 
oe heated by gas as fuel. The entrance is made of two kinds of white 
marble. The revolving door is of mahogany and plate glass. Theen- 
e the trance to the main office is by a flight of marble steps with brass hand 
ree: rails. The floor is 5 feet above the sidewalk. The building is lighted 
by 261 Welsbach lamps, lighted and extinguished by means of electric 
push buttons.” 
Com: vai 
urn: !'HE Sioux City (Iowa) Company will extend its mains this season 
o L, to the outlying district known as Cole’s addition. 
se | .” writes there is very little doubt that Mr. George H. Doty will 
1 be ‘rmanently appointed to the position of Treasurer and Manager of 
the \Valtham (Mass ) Gas Light Company. He has been acting as 
Me- Suc for some time. 
- ‘© Consolidated Gas Company, of Baltimore, Md., is placing an 
A of $1,000,000 gold bonds, to bear 5 per cent. interest and to run 
; Deen - ¢ 
or the cent. bonds of the Chesapeake Gas Company, which mature July 
se are # A, 1500, 
s over Rig are pleased to report that Governor Stone has reappointed Mr. 
., ane Jaics W. Patterson to the post of official gas and meter inspector for 
rer the Allocheny County, Pa. Mr. Patterson’s administration of his duties 
Jattict has »cen of the most efficient sort. 
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bi » in the order, which is to be located near Boston on the Plymouth 


div sion. All this work is to be completed by October Ist. 




















GOVERNOR ROOSEVELT has signed the bill which provides that the 
State Inspector of Gas Meters shall have charge of the inspection of 


gas meters in New York City, instead of the loca! Commissioner of 


Suildings, Lighting and Supplies. 


WE understand that negotiations have been concluded whereby 
Messrs. Street, Wykes & Co., of this city, become the owners of the gas 


| and electric lighting properties at Oswego, N. Y. 


THE following notice was recently issued by the proprietors of the 
Gas Company of Montgomery County, Norristown, Pa.: ‘‘The im 
pression among owners of property in Norristown has been that the 
Gas Company would hold them liable for the payment of bills for gas 
used by their tenants. This is not the practice of the Company, and 
an unpaid bill stands against the individual consumer and not against 
the property he occupied when the gas was used. If, to relieve a tenant 
from having to make a cash deposit on the meter, as a guarantee of 
good faith, the landlord agrees to be responsible, then, and then only, 
is he to be appealed to.” 


Press dispatches aver that the officers of the Leavenworth (Kas.) 
Light and Heating Company have information of a fraudulent issue of 
140 bonds of $1,000 each, now in circulation and offered for sale in 
Chicago. 


THE following clipping from the Oakland (Cal.) Enquirer is respect- 
fully submitted for the consideration of those who have had anything 
to do with Dr Chisholm and his Companies and his process : 

‘*The Oakland Equitable Gas Company is in process of reorganiza- 
tion and proposes to abandon the new fangled process by which it 
formerly expected to manufacture gas, after which it will go ahead in 
the manufacture of water gas, according to the familiar methods. This 
financial right-about will result in letting out Dr. J. W. Chisholm, who 
organized the new Company, and will put local men in charge. These 
facts were brought out through the publication in a local paper of a 
very heavy delinquent sale notice. An assessment amounting to $1 a 
share was levied on the stock of the Oakland Equitable Company, own- 
ing the uncompleted works at the foot of Market street, on the 13th of 
February, and an number of shares—something over 
$100,000—is now advertised for sale on the 23d of April. In fact, no 
shares have paid their assessments under this call, and if the sale 
should take place the whole business would be sold out at that time. 
It is understood, however, that this will not occur, as in the meantime 
the reorganization will be forced through and then the principal stock- 
holders will pay up their assessments and the business will be placed 
on a sounder basis. The story of the organization of this Company and 
the expenditure of a large amount of money in building a plant is a 
remarkable one. About two years ago Dr. J. W. Chisholm, a shrewd 
Scotchman, came out to the Coast and began work in the introduction 
of what he claimed was a new and wonderful process for the manufac- 
ture of gas, by which it could be produced at a lower cost than by any 
of the old methods. He interested a number of men of money and the 
Equitable Gas Company, of San Francisco, was capitalized and works 
built. The process for which Chisholm owned the patents was that 
which had been known as the Hall process and had been introduced in 
Detroit, Kalamazoo and a few other Eastern towns, where it is now 
stated it proved to be a failure. At any rate, they put the money into 
the new Company in San Francisco, and its stock went on the market 
and began to boom. Although only $5 a share was paid in, at one 
time the stock stood as high as $15 per share. It is now down to $3 and 
some time ago the managers of the Company became satisfied that the 
Hall process was worthless and decided to discard it. It was at the 


time when the affairs of the San Francisco Company were going along 
smoothly that the Equitable Gas Company, of Oakland, was organized, 
and W. J. Dingee, William G. Henshaw, William Landers and several 
other local men became interested in it. A site was bought for $50 000, 
contracts were made and works erected. When the San Francisco Com- 
pany was involved in difficulties the Oakland people became somewhat 
discouraged, but the contracts which had been let for the erection of a 
plant were mostly completed. An Enquirer reporter, in a talk with 
Mr. W. G. Henshaw, was told that the advertising of the large de- 


enormous 








linquent list was merely a step in the process of reorganization. ‘We 
bave decided,’ said Mr. Henshaw, ‘that the gas manufacturing process 


years. The issue is emitted for the purpose of retiring $1,000,000 | which we have proposed to put into operation is not a practicable one, 


| 


and that is the reason the Company will be reorganized. It will manu- 
facture water gas under the old process and the plant can be used for 
'this purpose with but slight changes. We thought when we started in 
the business that the opiniogs of experts which we had secured justified 
usin believing the Chisholm process would be all right, but at the 
| same time we made inquiries and learned that it would not cost much 
to change the basis of operations to water gas in case it should be 
found necessary.” 
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The Market for Gas Securities. 


_> -- 
There was, in common with the general 
market, more animation in gas stock trading 


last week than had been shown for some time 
back. Yesterday (Thursday) there was much 
pronounced talk about the near approach of 
the restoring of gas rates in New York city, 
and on the strength of thespeechmaking, Con- 
solidated advanced sharply to 187}. The open- 
ing to-day was 1874 to 1873, with very little 
doing in it upto noon, The situation on the 
surface seems just as involved as ever, but 
underneath the current all the while leads to 
settlement. It isa fact, in any event, that all 
the conflicting interests should be tired of 
throwing away so much good money. How- 
ever, the Consolidated Company’s position in 
the matter is to be commended. It is protect- 
ing its own an® is doing it well, even if the 
cost does come high. Mutual was in some de- 
mand at from 285 to 305. 


3rooklyn Union is strong, and so ‘s Balti- 
more Consolidated. Both will be higher. 
Peoples, of Chicago, is uneven, but in the 


main is strong. The general list is steady, 
though some tendency is shown to realize in 
certain western properties. 





Gas Stocks. 








Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt Street, New York Ciry. 
APRIL 30. 


ge All communications will receive particular attention 
te" The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Axked. 
boc ee $54,595,200 100 183% 185 
Central Union, Bonds, 5's. 3,000,000 1,000 10344 105 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 : 

we ist Con. 5'g....... 2,300,000 1,000 115 118 

Metronolitan Bonds 658,000 . 108 112 

MTR so 60 v0 0008 se csncveeses 3,500,000 100 275 300 

NS vssiecccbenves 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 , 

New Amsterdam Gas Co... 13,000,000 100 274% =D 
Preferred.....e00..-.++. 10,000,000 100 50 55 
Bonds, 5°S eesseeeseseeees 11,000,000 1,000 98 99 

Northern Union, Bonds, 5’s 1,250,000 1,000 95 97 


New York and East River., 


Bonds 1st 5°s.......+ se» 3,500,000 1,000 109 111 
** ist Con. 5’s..... +» 1,500,000 115 
Richmord Co., 8. I......+.. 348,650 50 70 
- Bonds..... os 100,000 1,000 «i 
Standard........ sseenees sees 5,000,000 100 100 116 
Preferred........0.-000. 5,000,000 100 125 140 
Bonds, ist Mortgage, 5°s 1,500,000 1,000 116 114 
OMMOES o5sccnnsesissses eC 299,65 500 130 
Out-of-Town Companies. 
Brooklyn Union .......+++«+. 15,000,000 100 «15144 153% 
- ** Bonds (5's) 15 000,000 1,000 118 119 
BAF BASE. vsccccssevesve<s 50,000,000 50 1% 15¢ 
ws Income bende. 2,000,000 1,000 “a 75 
Binghamton Gas W ‘iin, 450,000 100 é.: 35 
“Ast Mtg.5's.....00. 475,000 1,000 9614 99% 
Bostou United Gas Co,— 
Ist Series 8. F. Trust.... 7,000,000 1,000 vs 77% 
2d = - peas 3,000,000 1,000 42 45 
Buffalo City Gas Co........ 5,500,000 100 A 6 
” bs Bonds, 5’s_ 5,250,000 1,000 69 71 
Central, San Francisco..... 2,000,000 106 108 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 104 10414 
Columbus (O.) Gas Co., ist 
Mortgage Bonds.......... 1,207,000 1,000 106 107 
Columbus (O.) Gas Lt. & 
Heating Co ...cccee. 1,682,750 100 60 65 
Prete oe cscieccis 3,026,50u 100 84 86 
Consumers, Jersey City 
RO nee 600,090 1,000 102 105 
Cincinnati G. & C.Co....... 8,500,000 100 19534 1961 
Consumers, Toronto........ 1,700,000 50 230 235 
Capital,Sacrament ...... 500,000 50 ms 35 
Bonds (6's). 150,000 1,000 
Consolidated, Baltimore... 11,000,000 100 S246 Od 
Mortgage, 6’s........... 3,600,000 118 
Chesapeake, Ist 6’s. 1,000,000 
Equitable, 1st 6’s....... 910,000 es 
Consolidated, 1st 5's 1,490 000 as os 112 
Consolidated GasCo.of N.J. 1,000,000 100 15 19 
a6 Con. Mtg. 5’s.... 380,000 1,000 &2 86 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.......... 90,000 100 100 
POG vickavind occcucvade 75,000 fe Ap 100 
Detroit City Gas Co....... = 4,560,000 50 9534 «96 
‘“* Prior Lien 5's. 4,598,000 1,000 994g 100 





Detroit Gas Co., 5's, 
=: Jes. ah 
Equitable Gas & Fuel Co., 
Chicago, Bonds. ......se0 
Fort Wayne 
- BOGGS, 00.45 eve 
Grand Rapids Gas Lt. Co.. 
sd lst Mtg. 5°S...ccc00 
APIS sis scccsevasens seeee 
Hudson County Gas Co., of 
New Jersey...ccsoces cee 
- Bonds, 5’s,.... 
ENGIANAPONS..0655.0 60cccveecs 
' Bonds, 6’s....... 
Jackson Gas Co....cccccens 
ais Sh a rn 
Lafayette Gas Co., Ind..... 
EE sancases xncanesen 
TOGIBVING. 6 ssc c0sess 
Laclede, St. Louis.......... 
Proferred, ..000 
a ee wesreees 
Madison Gas & Elec. Co.... 
* 1st Mite. OB viisscise 
Montreal, Canada .......... 
Newark, N. J,,Con. Gas Co 
Bonds, 6’s 
Essex and Hudson Gas C Oo. 
New Haven......... 
Nashville Gas Lt. Co........ 
Oakland, Cal.......... pieain'e 
* Re 
Peoples G. L. & Coke Co., of 
CTRIOREO o0i5issecenes ov've 
Peoples 
Chicago, 1st Mortgage.... 
2d as eas 
Rochester Gas & Elec. Co 
Se 
Consolidated 5's. 
San Francisco, Cal. ....e00. 
St'JPaul Gas Light Co...... 


eee 


eeeeeee 


1st Mortgage 6’s....... 
Extension, 6'S.......00. ° 
General Mortgage, 5’s 
St. Joseph Gas Co..... erty 
» ee 
ae Cr 
| Se Stes sene8 
Washington, D.C ....... oe 


First mortgage 6's...... 
Western, Milwaukee ....... 
SRO Wiackssa, ocGsnsd 
Wilmington, Del...... 


eeeeee 


" Advertisers’ ‘Indeex. 


Gas Lt. & Coke Co., 


386,000 
16,000 


2,000,000 
2,000,000 
2,000,000 
1,000,000 
1,125,000 

750,000 


10,500,000 
10,500,000 


250,000 
250,000 
1,000,000 
1,000,000 
2,570,000 
7,500,000 
2,500,000 
10,000,000 
400,000 
350,000 
2,000,000 
6,000,000 
4,600,000 
6,500,000 
1,000,000 
1,000,000 
2,000,000 
750,000 


25,000,000 


20,100,000 
2,500,000 
2,150,000 


10,000,000 
1,500,000 
650,000 
600,000 
2,428,000 
1,000,000 
750,000 
1,750,000 
1,612 000 
2,600,000 
600,000 
4,000,000 
3,830,500 
600,000 


1,000 
100 


1,000 


50 
1,000 


25 


50 
1,000 
1,000 

50 

100 
100 
1,000 
100 
1,000 
100 


on: 
4 


100 


1,000 
1,000 
50 
50 


100 
100 
1,000 
1,000 
1,000 
100 
1,000 
100 
1,000 


100 


GAS ENGINEERS, 


Wm. Henry White, New York City....... 
Fred. Bredel, Milwaukee, Wis. 
Geo. R. Rowland, New York City., 


se eeeeeeeeeene 


100 
100% 


60 


25 
102 
101 
100 


oo 
(s 


101 
40 
60 

106 
714 
US 

110 
82 

10214 

200 


BS 
280 
110 
43 


10444 


101 
101 


101 
41 
64 


105 
103 
104 
‘3 
102% 


73h 
101 
110% 


108 
5d 
103 


40) 
300 


10434 


1113¢ 11144x 


104 
88 

118 
8744 
54 
57% 


Q 
82 


The Western Gas Construction Co., Fort Wayne, Ind.. 
Humphreys & Glasgow, New York City...........e00..- 


American Gas Co., Phila., Pa. 
David Leavitt Hough, New York CTD Ss csanasawecssos ose 
Economical Gas Apparatus Construct’n Co. Toronto, Ont. 
PERO ks neNenadesassan 
Phila., Pa 


Baxter & Young, Detroit, 


United Gas Improvement Co., 
James T. Lynn, Detroit, Mich,......... 
A. E. Boardman, Brevard, N. C.... 


seeeenes 


Cee ee reese eeeseres 


Cee e eee wees eee eenns 


GAS WORKS APPARATUS AND 
CONSTRUCTION. 


James R. Floyd’s Sons, New York City.. 


Stacey Mfg. Co., Cincinnati, Ohio........ 
Bartlett, Hayward & Co., Baltimore, Md 
Davis and Farnum Mfg. Co., Waltham, Mass. 


R. D. Wood & Co., Phila., 


Pa.. 
Isbell-Porter Company, New York <a 


Fred. Bredel, Milwaukee, Wis........... 
United Gas Improvement Co., Phila., Pa............. 
National Gas and Water Co., Chicago, Ii» 


Logan Iron Works, Brooklyn, N. Y...... 


Riter-Conley Mfg. Co., 


Berlin Iron Bridge Co., 


eeeeees 


Continental Iron Works, Brooklyn, N. Y. 
DORy So POW, FUER, DW. cecsensicissencsvccisicss 
Kerr Murray Mfg. Co., Fort Wayne, Ind .......... 


eeeeee 


Oe Ce eereerens 


Pittsburgh, Pa......... 
Baxter & Young, Detrovit, Mich.. peseetcnsccseens 
East Berlin, Conn.......sce0. 
G. Shepard Page’s Sons, New York City......... 
James T. Lynn, Detroit, Mich.... 
4. E. Boardman, Brevard, N. C....... 


Sutherland Construction & Improvement Co., 


Chris, Cunningham & Son, Brooklyn, N.Y 


Economical Gas Apparatus Construct'n Co., Toronto, Ont. 
The Western Gas Construction Co., Fort Wayne, Ind.,., 
Humphreys & Glasgow, New York City.............. 
American Gas Co., Phila., Pa.. 


ee City 


eee eeet eeeesee 


105 


o 6 
44 
98 
15 
90 
273534 
92 
106 
50 


. 106 
716 
703 
. 716 
711 
716 
716 


720 
718 
720 
716 
. 719 
2 One 

718 
. OFS 
. 718 
. 706 
« Ta 
713 
703 
684 
o Can 
. 706 


. 720 


. 719 


716 
. 705 
716 
. 716 
716 
704 
702 





PROCESSES, 
Bartlett, Hayward & Co., Baltimore, Md,.......... ‘in 
United Gas Improvement Co., Phila., Pa............. 
Burdett Loomis, Hartford, Conn........ccccsccvecesccs 
National Gas and Water Co., Chicago, Ills..... enthace 


The Western Gas Construction Co., Fort Wayne, Ind. 
Humphreys & Glasgow, New York City............ 
Sutherland Construction & Improvement Co., N.Y, ( 
B. E. Chollar, St. Louis, Mo............ 04d ceceerers. 
SCRUBBERS AND CONDENSERS, 
RD; Wood & Co. PUR, Peisccccctccvecnvsvesiicerc 
James R. Floyd’s Sons, New York City......ssesssses. 
Continental Iron Works, Brooklyn, N. Y.............. 
Logan Iron Works, Brookiya, N. Ys scissccocceccccesc 
Riter-Conley Mfg. Co., Pittsburgh, Pa.. 


eee ee eeer anes 


BB D. Wood & Oo.; PRs Pb iicie ccavsckecwess 


AMMONIA CONCENTRATORS. 
Michigan Ammonia Works, Detroit, Mich............ 


American Gas Company, Phila., Pa...... $600068 K00000 
GAS METERS, 

John J. Griffin & Co., Phila., Pa......... CCT Te ere 

American Meter Co., New York and Philadelphia. ee 

Helme & MclIlhenny, Phila., Pa............. NaN ses see 

D. McDonald & Co., Albany, N.Y. Seeak. 1 Coats Sraesa ile 

Nathaniel Tufts Meter Co., Boston, Mass............. 


Maryland Meter and Mfg. Co., Baltimore, Md.... 
Metric Metal Co., Erie, PG ..ccesiscccccccecces 
Keystone Meter Co., Royersford, P@......esecessseesss, 
Detroit Meter Company, Detroit, Mich.................. 
PREPAYMENT METERS, 
American Meter Co.. New York and Philadelphia. 
John J. Griffin & Co., Phila., Pa. 
D. McDonald & Co., Albany,N. Y....... 
Helme & McIlhenny, Phila., Pa..........000- 
Nathaniel Tufts Meter Co., Boston, Mass., 
GAS AND WATER PIPES, 
M. J. Drummond & Co., New York City............... 
B. D. Wood & Co., Phila., Pa.....c000- SRGRROWER EERE Y C08 
Warren Foundry and Machine Co., New York City.... 
Donaldson Iron Co.. Emaus. Pa... 
Chris. Cunningham & Son, Brooklyn, N.Y......... 
Cornell & Underhi!], New York City.......cccsescccess 7 
GAS MAIN STOPPERS, 


POO Oe Cee meee ee eeeenns 
Cee eee eeeeeens 
eeeeees 


SOOO meee ames ereerne 


GAS TAPPING MACHINES, 
George Light, Dayton, O........ SSGEN Caisafucle anew ee oles 


G. E. Parson, Brooklyn, N.Y. scccccocccdcccccccccccccees 
GAS COALS. 

Penn Gas Coal 

Perkins & Co., New York City ........ 

Despard Gas Coal Co., NS | a 


Berwind-White Coal Mining Co., New York and Phila 
CANNEL COALS. 


CONVEYORS. 
The Link-Belt Machinery Co., 
GAS ENRICHERS, 
Standard Oil Co., New York City ...cccscccccccccccveses 
The Sun Oil Co., Pittsburgh, Pa.............. 
COKE CRUSHER, 
Cl. BM. Keller, Columbus, IMG... cccscccscccscccccescoes 
GAS GAUGES, 
The Bristol Co.. Waterbury, Conn......csscccesseeesere 
GAS GOVERNORS. 


Ishell-Porter Co., New York Oly ccccceseccccccccnes 


R. D. Wood & Co.. Phila., Pa...... PTTTITeT TTT TTT 
Wm M. Crane Co., New York City. .......cccscesss 


CEMENTS. 
C L. Gerould, Galesburg, Ills .... 
RETORTS AND FIREBRICKS,. 

J. H. Gautier & Co., Jersey City, N. J...... jusenece 
Adam Weber, New York City. 
Laclede Firebrick Mfg. Co., St. Louis, Mo..........: 
Cyrus Borgner, Phila., 
James Gardner, Jr., Co., Pittsburgh, Pa....... ...+ 
Henry Maurer & Son, New York City.. 
Baltimore Retort and Firebrick Co., Baltimore, Ma 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo 
Brooklyn Firebrick Works, Brooklyn, N. Y......+: 
REGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md.,.....+++: 

Fred. Bredel, Milwaukee, WiS.........scseeeseeee> 
J. H. Gautier & Co., Jersey City, N. J......000--++> 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo 
Adam Weber, New York City. 


see Pete eee eeeeeeeeeer® 


Isbell-Porter Co., New York City.....sscccsessveess 
Continental Iron Works, Brooklyn, N.Y....+.+ee+++ 
Logan Iron Works, Brooklyn, N. Y...seccceeesees: 
R. D. Wood & Co., Phila., P&.rcccccccccccccccccccssssse? 





Economical Gas Apparatus Construct’n Co.,Toronto, Ont 


cece ee ereeereeeeeesss coon POOR ee eee ewereee 


Perkins & Co., New York City .scccccccccccccscccescseess 


SELF-SEALING MOUTHPIECE DOC HS. 








— 


TAR AND CARBONIC ACID EXTRACTOR, 


ai 


Safety Gas Main Stopper Co., N. Y. City.....cccseeeesees 7 


Ay 


STEAM BLOWER FOR BURNING BRE EEE. 


Westmoreland Coal Co., Phila., Pa......... SCs eddbeccess (0 


CHIGGHO; TUG cccctscccecss 10 


Connelly Iron Sponge and Governor Co., New York City ‘ 
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INCANDESCENT GAS LAMPS, 








elsbach Commercial Co., Phila., Pa............0005 scor FIO 
BURNERS, 

‘ 4. Gefrorer, Phila., Pa........+¢ ek ecepedeadevevaciaeves 718 

9 i. M. Crane Co., New York City ...... Saualescconensde 703 


M. Steward Mfg. Co., Chattanooga, Tenn 
LAVA GAS TIPS, 


703 


“ M. Steward Mfg. Co., Chattanooga, Tenn............. 703 
‘ STREET LAMPS. 
' lsbach Street Lighting Co., New York and Phila. ... 708 
BT. Ws REM, INOW WORM CUES ives cccscceccocvicvsscs 699 
PURIFIERS, 
scoy Mle. OG, CHORE: Oho viv cakes cdudeccacvece «. 704 
18 PURIFYING MATERIALS. 
inelly Iron Sponge and Governor Co., New York City 713 
VALVES. 
- llow Valve Manufacturing Co., Troy, N.Y. .......... 705 
18 ipman Valve Manufacturing Co., Boston, Mass....... 7(5 
D. Wood & Co., Phila., Pa.. ee eee 
a0 were ey Works. Brookly n, N. Y. ae mtalee ae 708 
a . H. & F. M. Roots Co., Connersville, Ind.......... 707 
Ene Cg ee i CNG 5s vce dceiucccciceedac 718 
e Western Gas Construction Co.. Fort Wayne Ind.... 684 
bo EXHAUSTERS, 
a fhe P. H. & F. M. Roots Co., Connersville, Ind......, «gs TO 
i Isbell-Porter Company, New York City.................. 718 
“39 Connelly Iron Sponge and Governor Co., New York City 713 
ELECTRICAL APPARATUS, 
Vm. Henry White, New York City.....c.ccccccccssccces 719 
2 ENGINES AND BOILERS, 
Os !he Hazelton Boiler Company, New York City..... . €99 
PURIF ER SCREENS, 
Jolin CAbOG, NOW OFM CHF. ccccccccceccciccwecceccesee . 705 
“ @& GAS STOVES. 
= \merican Meter Co., New York and Philadelphia......., 709 


Maryland Meter and Manufacturing Co., Baltimore, Md. 722 
Keystone Meter Co., Royoraford, Phive cs .cccicceccoce eoce ban 
Wm. M. Crane Co., New York City.............. ‘a . 2 
? Nathaniel Tufts Meter Co., Boston Wass................ 722 
National Stoves, Lorain, O............. pitaenenne owe 
Detroit Stove Works, Detroit, Mich ............... . 701 
Dangler Stove and Mfg. Co., Cleveland, O............ 70 
HOT WATER HEATERS, 
Wm. M. Crame Co., NOW TOW CIP. on. 6 vicicccccccccvers 762 


GASHOLDER TANKS, 










J. P. Witter rear Tee FE evindecec cdcccccikces cicde cs 717 
3 GASHOLDERS, 
oY 7 Bartlett, Hayward & Co., Baltimore, Md................ 717 

LE. Continental Iron Works Brooklyn, N. Y.............0.. 718 

713 Deily & Fowler, Philadelphia, Pa..... Weeaacededinccmt 720 

Davis & Farnum Mfg. Co., Waltham, Mass.............. 716 
15 Kerr Murray Mfg. Co., Fort Wayne, Ind....... éeeeKe coos ZIG 
74 Stacey Mfg. Co., Cincinnati, Ohio............. eeecees eove 719 
715 R. D. Wood & Co., Philadelphia, Pa.........cce08 .sscese 71S 
7 gan Iron Works, Brooklyn, N. Y......sccsccccscce ccecs 720 
"ee Riter-Conley Mfg. Co., Pittsburgh, Pa................... 719 

STORAGE TANKS, 
Tt Chris. Cunningham & Son, Brooklyn, N.Y...... .. . 02 
GAS SECURITIES, 
Henry Marquand & Co., New York City................. 699 
ADVERTISING, 
J. Howland Harding, New York City................. 699 
BOOKS, ETC, 

Newbigging’s Handbook........seeseseseeee-es aeetaceceene 8 

Field's Analysis, 1806....cccccocscceses AGREES Kone ene 221 

Scientific Books...... Keguccsoces seece 

Digest of Gas Cases......ssesees 
Al Practical Photometry.......s..-.000e 

Gas Flow Computers........sescceesees 

Hughes’ **Gas Works”’..... 


Gas Engineer’s Pocket-Book 
Excerpts from Reports of Gas 
Bin srt POOSs coeerereeeeeerces ceccccoeccscscecceecees 
lirectory of Gas Companies 

ctical Handbook on Gas Engines 
( al TOP EROM \ccvvesecces MT PRET TUT Tete ee < 704 


] 
I 
I 
r 





STOCKHOLDERS’ MEETINC. 


OFFICE OF THE UNITED GAS IMPROVEMENT Co., } 
N. W. CoRNER BROAD AND ARCH StTs., 
PHILA.. Pa., April 25, 1900. 
ie Annual Meeting of the Stockholders of the United Gas 
rovement Company, will be held at the Company’s of- 
BROAD AND ARCH STS., PHILADELPHIA, Mon- 
. May 7, at 12 o'clock. noon, when an election will be 
for a President and six (6) Directors, to serve for the 
ling year, and such other business transacted as may be 
ight before the meeting. 
e stock transfer books will be closed from 3 p.m. Tues- 
May 1, until 10 A Mm. Tuesday, May 8. 
1-1 LEWIS LILLIE, Secretary. 








Pp OSITION. WANTED 


\s Gas Meter Repairer or Gasfitter. 
I young man who has had experience in the gas stove 
i ess and prepayment meters. Can give the best of ref- 
om erences, Address ‘* G. M.,” 
}-] Care this Journal, 


LRVwrOSITION WANTED. 


Thoroughly practical man in all work pertaining to gas 
fitting: Estimating and soliciting, asse mbling and hanging 
gas and electric fixtures, changing electric fixtures into gas 
or combination fixtures, changing lamp chandeliers into gas 
fixtures, preparing and installing Welsbach lights, repairing 
and connecting gas ranges, setting meters and running ser 


GAS TAPPING MACHINES 


Drilling and Tapping 









vices, piping old and new houses properly and quickly. Was : 
for four years fitter and foreman of fitters for the Key City Pipe under Pressure 


Gas Company, of Dubuque, 
best shops in Chicago. 
able firms. 

1299-1 


and worked eleven years in the 

Have first-class references from reli 

Address THOS. MASTERS. 
Polo, Ils. 


Position Wanted 
By a Young, Experienced Gas Works 
Man. 


Twelve year’s experience. A hustler on stoves and lamps 
Prefers gas stove or service departments, or to take charge 
of small works to increase output, at sm: all sal: ary to start. 
First-class references Address “ G. J.. 

1299-2 Care this Journal. 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 
Size of Combination Drills 
and Taps %4 to 4-inch. 


Machines Sent to any Gas 
Company for Thirty 


Days’ Trial 





Send for Circulars. 


“> 


Light 


DAYTON 0. 


CORNELL & UNDERHILL, 
Wrought & Cast Iron Pipe, 


MALLEABLE AND CAST IRON FITTINGS, 
Cocks Gate 





Position Wanted 


By a Man who is not Afraid of Hard 
Work. 
Has had 20 years’ experience in all the departments 
facturing, distribution, new business and office work. 
Address ** W.,”* 
Care this Journal. 


Position Wanted 
As Manager or Engineer of a Gas 
Company. 
Thoroughly Competent Gas Manager of many years’ ex- 


perience in the manufacturing and the executive ends of a 
Gas Company desires a position as Manager or Engineer of a 


Inanu 





1296-tf 





Brass and lron and 












jas Comps selling not less the ) ) ) cubic feet per ]. rac 
jaan Tike 2ST ws Hones eS louie. . “cen op t per \V aly c », e 
1267-tf Care this Journal. 
=— 43,45 AND 47 BEACH ST., NEW YORK. 
Position anted Utilize Your Cas Liquor. 
As Superintendent of a Coal Gas NO EXTRA LABOR OR Qt: 
Works, OPERATING EX- ance 
PENSES. 


Producing from 6,600,000 to 10,000,000 cubic feet per annum, 
by a man who is thoroughly up in all the details of such 
manufacture. Has had over 20 years’ experie nee, and can 
refer to his last empioyers. Address * V. W. 

1297 Care this Journal. 






Not Ex- 
Write to 


Lone 


pensive. 








For teeta a 


ll Gas and Electric Light Plant WA <£ 
A Small Gas a c zg . ANON «Ke 
: * : . ye 
in a Southern city of 3,800 inhabitants. PLANS a4 
Address FORT WAYNE ELECTRIC CORPORATION, ADVICE 
1097-tf 








Jd. HOWLAND HARBING, | 
AO | 


RITING 


Fort Wayne, Ind. 
1545 BR°ADWAY, 




















“THE MINER” 
Globe 
HENRY MARQUAND & CO. 


Street and Boulevard 
Lamps. 
BANKERS 


Cheapest and Best. 
BROKERS. 


THOUSANDS IN USE WITH 
New York City. 





INCANDESCENT BURNERS. 
Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 

















160 Broadway, 
HICH 


reeseure WATER TUBE BOILERS 


Economy, Safety, Capacity, Durability. 


eV 4 ee), Be 10) 


The Pioneer Vertical Water | Water Tube Boiler of the World 


STACKS, TANKS AND “MISCELLANEOUS: METAL WORK 
THE HAZELTON BOILER CO. 


Sole Manufacturers NEW YORK, U.S.A. 
Telephone, (229 18th St. Cable Address ‘‘ Paila,’’ N. Y. 
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“DUSK TO DAWN” 
HOPKIN’S B°°K.°ON ILLUMINATION 
“STREET LIGHTING EXTENSIVELY TREATED: 


POINTS on GAS HEATING AND COOKING. 


a SEVERAL CHAPTERS ON 


SS ag "WHY MUNIGIPAL 
eS > OWNERSHIP 1S UNDESIRABLE” 


a [n ~ A inl >. 
SFI Yn _ . SEND FoR CIRCULAR, 
=" P.O.Box 912 
Sh wees, NEW , HAVEN | 
DDD Sa “CONN,” 
|| | SUS “ih, There used to be in one of the old | 
Teh 


Greek cities, a statue called ‘‘ Opportunity.” 




















It was a human figure standing on tip-toes to show that 
it remained but a moment, It had wings on the feet to 
suggest the speed with which it passed by. The hair was 
long on the forehead to show that men must seize an 
opportunity when they meet it; while the back of thel 
head was bald to indicate, that when the opportunity has 
once passed, it cannot be caught. 





“eats : » 
Last Chance to Secure Orie: Now is your opportunity. J 

















DIRECT ACTION GAS RANGE 


Is the Most Economical Gas Consumer on the Market. 


We can and will prove this to you if you desire. SEVEN FEET OF GAS will turn 
out a baking of biscuits well done. Write us, we can save you some trouble. 


“NATIONAL STOVES,” 


LORAIN, OHIO. 


DANGLER GAS RANGES AND APPLIANCES. 


















Pa % 


The Best Line for Gas 
Companies to Handle. 


WW EI YY? 


Because they are the best made, most economical, and every one put in makes the user an agent for the Gis 
Company for the sale of the Stoves. 


THE DANGLER STOVE AND MFG. COMPANY, 


CLEVELAND, OHIO, UV. S. A. 
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range. 

It is another to make a gas 
range so good that it will satisfy 
the gas companies because it satis- 
fies the customers. 

A badly constructed range which 
wastes gas, or which causes an- Coan SS 
noyance, will eventually lead the | | alluded 
customer to discard gas for fuel al- te Sr AL 
together. That kind of a range will WRN 3 ia 
do you more harm than good. Soa 

The best way for you to increase 
the output of gas from your plant 
is to sell and recommend a gas 
range which will give the most ab- 
solute satisfaction to your cus- 
tomer. The better she is pleased 
with burning gas, the more she 
will burn and the longer she will 
burn it. 

Each gas company has a differ- 
ent way of testing a stove. Ours 
will stand all tests. 

The gas companies who are most 
successful to-day in serving gas for 
fuel are those who have studied 
this stove question through and 
through. These companies know 
what they are recommending, and 
their customers are happy and 
profitable to the gas company. 


DETROIT STOVE WORKS, 


DETROIT and CHICAGO. 


| is one thing to make a gas 
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WE GIVE THE BEST. 








GET A COPY OF OUR LATEST 8% 
CATALOGUE, No. 17. eva 








Shows large line of new goods. 


“VULCAN” HIGH SHELF. 
“VULCAN”? ELEVATED WARMING CLOSET. 
NEW “VULCAN” WATER HEATER. 
“VULCAN”? PERPENDICULAR BROILER. 
“VULCAN” INSTANTANEOUS WATER HEATER. 
Gaia soaguasedial dado “VULCAN” GAS RANGES, ETC., ETC., ETC. 


Complete line of Gas Appliances for Heating, Cooking and Manufacturing Purposes. 


SOLE AGENTS FOR BRAY BURNERS, 


William M. Grane Gompany, 


1131-1183 BROADWAY, NEW YORK. 





*““ Foundry: Peekskill, N. Y. 


GHRIS. CUNNINGHAM & SON. 


PROPRIETORS, 


THE NOVELTY TEAM BOILER WORKS, 


BROOKLYN, N. YY. 








STORAGE TANKS FOR GAS WORKS, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION c0., LD. 


J. T. WESTCOTT, M.E., Manager. 





L. L. MERRIFIELD, M.Inst.M.E., Chiei — 





American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: !9 sinegoociergabrion STREET, WESTMINSTER, S.W. 


Telegra sunset c Address: ‘‘CARBURETED LONDON AND TORONTO.’ 





The above Company have erected ; since 1893, or are now erecting, their universal type of Carbureted 
Water Cas Piants at the following Cas Works: 


Blackburn, Eng... . 2... we Wilkesharre, Pa. 


Windsor Street Works, Birmingham, Eng. . 
Saltley Works, Birmingham, Eng. 


Colchester, Eng, Pe, ae. 
Birkenhead, Eng. . 2... 1... 


Swindon (New Swindon Gas Co.) , Eng. 


Cubic Feet Daily. 


1,250,000 


. 2,000,000 
. 2,000,000 


300,000 
2,250,000 
120,000 


Saltley Works, Birmingham, Eng. (2d Contract) 2,000,000 
Windsor St. W'ks, Birming’m, Eng. — 2,000,000 


Halifax, Eng... 2... hae (000,000 
Toronto, Cee me ee me es 250, 000 
a ee ae ae 250,000 


Toronto (Second Contract, Remodeled), . 
om (Remodeled), . ....., 

a 
Ottawa (Second Contract), . . . . . 
Brantford (Remodeled) . . . ..., 
St. Catherine's (Remodeled), . . . . 
gk ok eas 
gr ae. ks ak al 
Peterborough, See rre 


Bellevi 


. 2,000,000 


125,000 


ee eee 750,000 
St. Catherine's (Second Contract). . . . | 250,000 
fee ee eee ee kk 2,000,000 
Diiace no tneSnehed. s. - -s 500,000 
Colchester, Eng. (Second Contract), . . . 300,000 
rr ee eae 150,000 
Rochester, Eng. . 
Kingston, Ont 


Buffalo, N. Y. 
Winnipeg, Man 


ee ae ree 300,000 
Crystal Palace District, Eng. . . . . . 2,000,000 

Be erg eae, ter oes 300,000 
“are ea 150,000 


Duluth, Minn. 
Caterham, En 
Enschede, H 
EOEMI 6 65 os te 8 2,000,000 
Buenos Ayres (River Platte Co.), . . . . 100,000 
Ee aa | 500,000 


ines on- Thames _ oe 1,750,000 


Diels eee eee 300,000 
Stretford, ‘- Disks aoe ee a 500,000 


Oldbury, Eng. 





















Cubic Feet Daily 


See 900,000 


ie ee . _ 150,000 


ra ee a ae 500,000 





SEE THAT TIP? 





It’ s Lava. 


THAT'S WHY 


i 

STEWARD his | 
ARE MORE DURABLE. — 
The D. M. Steward Mig. Co., 


New York Office, CHATTANOOGA, 
107 CHAMBERS ST. Tenn. 





Tere se eS 300,000 























WILLIA™ M. CRANE COMPANY, Sole Agents, 1131-1133 Broadway, New York, 


THE THOMAS DAY COMPANY, Distributing Agents for Pacific Coast, San Francisco, Cal. 



















THE MOON AND STARS BY NIGHT; 
BRAY BURNERS HELP THE MOON TD MAKE 


THE SUN AFFORDS US LIGHT BY DAY, 
OUR HOMES REFINED AND BRIGHT. | 


| | 
FLAINGTOMAY | 
aT, 


oe 

















SAFETY Gas Main 


STOPPER Co. bo 





“OR SHUTTING OFF GAS IN MAINS 
=MPORARILY DURING ALTERATIONS 
AND REPAIRS 





THE LINK-BELT MACHINERY CO. 





** Link-Belt”? Breaker, 


ELEVATING & CONVEYING 
L “ MACHINERY for HANDLING 
COAL, COKE, OXIDE, ETC. 


CATALOGUE UPON APPLICATION, 









ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 





Tilting Coal and Coke Cars, 
__ Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery 


Machinery designed and erected to suit 
existing conditions and available space 
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vllfertand Construction & Improvement Go 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 











Owners of the “ SUTHERLAND” Patents for Water Gas Apparatus. 


Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 


A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, IIl. 

Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 

Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. 
Fishkill-on-Hudson, 2 orders. Hollidaysburg, Pa. Ashville, N. C. 

Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 

Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N.Y. 
Stevens Point, Wis. Lexington, Mo. 


CORRESPONDENCE SOLICITED. 














CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covered by Five U.S. Patents. 

In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight aifferent routes for the gas to take 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. ( 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 5 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mig. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION WRITE CINCINNATI, OHIO. 
B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 














‘¥ | T Gj e Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart 0! 
0a ar Uenea ogical FEE, Map illustrating the various CHEMICAL PRODUCTS DERIVED FROM 
ll th , COAL AND COAL TAR, in the form of a Genealogical Tree, includiig 
all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linc", 
with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, New York. 












American Gas Set t_snteiaoon 





\ pril 30, 1900. 



















INOTICE,. 


We have in our yard, at East Berlin, Conn., a very large 
stock of beams, channels, angles, plates and other structural m2-= 
terial of high quality. We are able to furnish from this stock 
any ordinary bridge, building, roof or other structural work 
promptly and with no delay. We invite correspondence. 


THE BERLIN IRON BRIDGE CO., 


BOSTON OFFICE: NEW YORK OFFICE: 
Room 200, St. Paul Building, 
Equitable Building. 220 Broadway. 


PHILADELPHIA OFFICE: 
Rooms 909-910 Stephen Cirard Building. 


MAIN OFFICE AND WORKS: 
EAST BERLIN, CONN. 





CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Valves and Gales for Gas, Ammonia, Water, Etc 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer’s Office, 72 Kilby &112 Milk Sts., Boston, Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 





culars and Prices on Application. 


Join Cabot, — acta 





| 


355-557 West Thirty-third Street, an York, 





Ludlow Valve Mfg, Co., 


Bristol’s Recording Y.N.Y.,. U.S.A 
TRO ] 7 "9 7 * s 












. — d Single Gate Valves, %” to 72” 
0. : AS " 0 P 
. GAUGE. Double and Single Gate Valves, % 
r J 4 For continuous re- —FOR— 
E s) cords of 
3 \ / Cas Wess ure. Gas, Water, 


Simple in con- 
struction, 
accurate in operation, 
and low in price. 


Steam, Oil, 
Ammonia, Etc. 


f Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL C0., 


Waterbury, Conn 


HOT GAS VALVES a ‘SPECIALTY. 





| Send for Catalogue. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


BREDEL’S SYSTEM Recuperative Furnaces, Washers, Condensers, 
Purifiers and Purifying Machines, Ammonia Plant, Coke Con- 
veyers, Charging and Discharging Machines, Ete. 


Complete Works Erected with Guaranteed Results. 


BASTERN AGENTS FOR 


BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Governors, etc. 


GHNERALI AGENTS FOR 


BRONDER’S CHARCINC AND DISCHARCINGC MACHINES. 
MANT’S PATENT COEBE SPLITTER. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 

































SOLE UNITED STATES AGENT FOR 
ARROL=-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking (as. 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


COMPLETE GAS WORKS... 


No. 118 Farwell Awenue, . MilwauhKkee, Wis: 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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| «~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


—AND— 


>} NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


[The Most Perfect Gas Governor on the Market. 


Ds MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 











52a 





























INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CO., 


Connersville, Ind. 109 Liberty St., New York. 











Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake 8t. 


Welsbach Street Lighting Company 


ose OF AMERICA .... 


cone —_. Welsbach System 
smvovee of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 


POINTS OF MERIT: 




















Economical, 
It is Attractive, 

Successful, 

Up-to-date. 


IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPRTHA WELSBACHE 
BURNER, and thereby supply a uniform light in all localities. 





No. 38. 


No. 36. 
Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 








NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEW BIGGING, M. Inst. C.E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. PRICE, : . _ 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 








PRACTICAL HANDBOOK ON 


With Instructions for Care and Working of the Same. 








> UTC 


By G. LIECKFELD, C.E. 


Translated with 7 ermission of the author by GEO. M. RICHMOND, M.EB 





FPrice, 831.00. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


oe AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, _ST. LOUIS, 
SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 


















































MAY, 1900. 























r |Table No. 2. 
= Table No. 1. | NEW YORK 
= FOLLOWING THE — | 
5 MOON, || ALL Nieut 
3 | LIGHTING. 
A e Light. | Extinguish.|! Light | Extin 
a | guish 
| | PM. | A.M. 
Tue. | 1) 7.20 pm} 4.00 am) 6.45 | 4.00 
Wed.| 2} 7.20 | 4.00 6.45 | 4.00 
Thu. | 3/10.30 4.00 6.45 | 4.00 
Fri. | 4{11.10 4.00 6.45 | 4.00 
Sat. 5/11.40 4.00 | 6.45 | 4.00 
sun 6}12.10 4 3.00 6.45 | 4.00 
































Mon 1112.40 3.50 1 6.55 | 3.40 
Tue. | 8} 1.00 3.50 || 6.55 | 3.40 
Wed. | 9| 1.30 3.50 6551340 
Thu. |10} 1.50 3.50 6.55 | 3.40 
Fri. (11} 2.20 3.50 6.55 | 3.40 
— Sat. 12] 2 50 | 3.50 {| 6.55 | 3.40 
Sun. |13)No L. NoL. || 6.55 | 3.40 


Mon. |1l4:NoL. rm No L. * 00 | 3.30 
fue. {15 NoL. |NoL. 1.00 | 3.30 
Wed. |16| 7.40 pm| 10,20 px) 7.00 | 3.30 












































Thu, |17} 7 40 11.10 7.00 | 3.30 
Fri. |1s| 7.40 11.50 7.00 | 3.30 
Sat 19) 7.40 12.30) AM|| 7.00 | 3.30 
Sun |20 >.40 | 1.10 7.00 | 3.30 
S, Mon. }21| 740LQ| 140) | 7.10} 3.15 
Tue. {22} 7.40 2.10 7.10 | 3.15 
Wed. }23] 7.40 2.40 7.10 | 3.15 
Thu. |24] 7.40 3.20 ~ 1013.15 
one Fri. [25] 7.40 3.40 7.10 | 3.15 
: Sat. [26] 7.40 3.40 7.10 | 3.15 
‘1g Sun. [27] 7.50 3.30 7.10 | 3.15 
Mon \23| T.D0 NM) 3.30 7.15} 3.15 
ue. [29] 7.50 3.30 1151 3.15 
: | 
Wed. (50) 7.50 3.30 7.15 | 3.15 
Thu. 1311 7.50 3.30 1.15 1 3.15 


TOTAL HOURS LIGHTING 
DURING 1900. 





By Table No. 1. By Table No. 2. 


IIrs.Min Hrs. Min 
January ....230.50 January. ...423.20 
February...175.40 | February. ..355.25 











March..... 189.00 | March... ..355.35 
April.......160.30 | April...... 298.50 
May.......150.40 | May .......264.50 
June ......137.00 | June...... 234.25 
July .......152.00 | July.......243.45 
August ... 171.50 | August ....280.25 
September..187.20 | September. .321.15 
October... .213.10 | October .. ..374.30 





November... 221.50 | November ..401.40 
December. .231.50 | December. .433.45 
Total, yr. . 2221.40 | Total, yr...3987.45 
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ei. nec S The box with the perforated seal— 
“ag i a <<) The name on the mantle— 

1 ; : 
Rw Wo. itl are two ways of telling the genuine 


aa jp ~ ae 


YYVVYYVYPPPP PAPI ATITTTTT PPT TIITIT TITTIES 


* VOSEA”- 


/MANTLE- 


A brilliant light and a long life 
are two other ways. 
Once used, always used. 
See that you get the genuine. 
Sold Everywhere. Price 50 cents. 


WELSBACH COMMERCIAL CO., PHILADELPHIA, 








Remember the name, and dont forget the box 


FUAALAAALA AA AAhhbddbddbaddddbdddddddddddsdddddsdddddddddddddddddddddddddddddsdddddddddaddddddaddddcasd bbb dbdddddddddddddaddcdcdid 


| 


















| Total Daily Capacity 
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THE UNITED 
GAS IMPROVEMENT 
~~ COMPANY. 








| THE STANDARD JUNIOR, 


THE STANDARD DOUBLE SUPERHEATER, 
LOWE WATER GAS APPARATUS. 








' Total Sets Installed to January |, 1900, 





WATER GAS PLANT AS AUXILIARY TO COAL GAS WORKS. 








The Utd as Improvement Gonpany, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. Incorporated 1890. 


Cuas. E. GREGORY .o Davip R. od V. Prest. & Treas. 
D. ABERNETBRY, 


J.H. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


@=ea 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


2a ___ 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 
2062 


FLEMMING GENERATOR GAS FURNACE 


E. D. Waite, 
President. 



































A. H. GuTKEs, H. A. PERKINS, 
Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK. . 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Proprietors for the U. S., Coze System of 
Inclined Benches, 


Estimates Furnis . d on Application for Most Successful 
Style of Construction. 


Also for Free-Firing and Full and Half-Depth Regenerative 
Benches, for Burning either Coal or Coke 
in the Furnaces. 


Manufacturers of ¢ 


SOP Pine st., St. Louis, Mo. 


The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 





832 Pine Street, N. Y. City. 





Office, 88 Van Dyke St. Brooklyn, N.Y. 


Adam Weber, 


Proprietor, 


Manhattan Fire Brick and Knameled 
Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 683 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retor's. 















FIRE Bricis 


Cray ‘RETORTS* 
Leo = 














Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P.0. Box 373. 


Successor to WiIiLTIAM GARDNER @ SOW, 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY REGENERATIVE BENCHES FOR THE JU. 8. 

















HENRY MAURER & SON, 
ETORT WORK 
Clay Gas Ketorts, 

GEROULD'S IMPROVED RETORT CEMENT 


(ESTABLISHED 1856.) 
M EXCELSIOR FIRE BRICK & CLAY 8 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

A Cement of great value for beh-work retorts, putting on 

mouthpieces, making Ay 74 bench-wo 
Economicand thorough! in its work. Fully warranted to stick. 
rie List, f.0.b. aye or Brooklyn. 
In cows, "100 to ‘200 
In Kegs less than 100 * 


C. L. GEROULD, ielcsiameetiid | 


Eastern Agent, GEO. P. WARRINER, 675 Bedford Ave., 
BROOKLYN, N. Y. 


joints, ning blas t | 





Parker-Russell! 
Mining and Mfg. GCo., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


| Our immense establishment ts now employed almost en- 
tirely in the manufacture of 








‘Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
| feeding andemptying. We construct 


‘Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
| Coke can be used as Fuel in Furnaces. 





Tueo. J. Smiru, Prest. J. A. TayLor, Sec 
A. LamB.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chi 
ney Tops. Baker Oven Tiles 12x 12x" 
and 10x10x°2. 


WALDO BROS., 102 MILE ST., BOSTON, MA: 


Sole Agents for New England States. 











THIS SPACE IS RESERVED FOR 


JOHN DELI. 


SEE ANNOUNCEMENT IN NEXT ISSUE. 


Address: 
Lock Box 946, 
St. Louis. Mo. 
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National Gas «i Water Company. 


CONTRACTORS FOR (Gias Engineers 


Gas Plant Machinery 218 LA SALLE ST.,! INSPECTION AND ADVICE. 














} | 
SOFT COAL OR COKE CHICAGO. | PLANS AND ESTIMATES 
| 
WATER GAS GENERATORS FOR IMPROVEMENTS OR 
A SPECIALTY. REPAIRS. 








CONNELLY IRON SPONGE AND GOVERNOR CO.. 


(Successors to CONNELIVY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” : eM ey 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 








OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM J ET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
EXHAUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 


10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 357 Canal St, New York. 
Farson’s Steam Blower 


Hu hes’ ‘FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
4 | OR OTHER WASTE MATERIAL. 


“Gas Works,” PARSON'S, TAR, BURNER, 








FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


Their Construction and Arrangement, FOR CLEANING BOILER TUBES. 


| These devices are all first-class. They will be sent toany res nsible party for trial. No sale 
a unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 


| 
| 


And the Manufacture an 
Distribution of Coal Gas. 











Originally written by SAM’L HUGHES, C.E. The Chemistry of "ead 
A Illuminating Gas. By JOHN HORNBY, F.1.C. 


WM. RICHARDS, C.E 
By NORTON H. HUMPHRYS. Price, $2.40. Price, $2.50. 


Ae M. CALLENDER & CO., 32 Pine 8t., N.Y. City. | Ae M. CALLENDER & CO., 32 Pine Street, N.Y. City. 


Practical Hints on the Construction and Working 
nen of Regenerator Furnaces, 


|By MAURICE GRAHAM, Assoc. M.Inst.c.E. 
A.M. CALLENDER & CO., Price, $1.25. Vor Sale by 
82 Pine 8St., N. Y. City A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 


Eicnth Edition, Revised, with Notices of Recent Im- 
provements. 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


HE PERKINS COMPANY. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 








SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK. 











BERWIND-WHITE COAL MINING COMPANY'S 














Offices: 


Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade. . 


., 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 











SCIENTIFIC BOOBS. 
























GAS MANUFACTU BE, THE CHEMISTRY OF, by W. J. A. | 
Butterfield. $3.5 


_ 


NEWBIGGING’S HANDBOOK. By Thos. Newbigging. 6th 
edition. $6. | 


COX'S GAS FLOW COMPUTER. $2.50. 
FIELD'S ANALYSIS, 1898. $5. 

HUGHES’ GAS WORKS. $1.65. | 
POOLE ON FUELS. By Herman Poole. $3. | 
ee POCKET-BOOK. By Henry O’Connor. 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 
cents. 


20 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 
PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 


edition. 

PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Ita Appli- 
cations, $5. Vol. II., Lighting, $4 

IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

HEMPEL’S GAS ANALYSIS, $2. 

LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 

COAL: Its History and Use. By Prof.Thorpe. $3.50. 

SS HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


must be added to above prices. 
desired, upon receipt of order. 
books sent C.0.D. 


The above will be forwarded upon receipt of price. 


HEAT A MODE OF MOTION. By John Tyndall. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


$2.50. 


} 
GASFITTER’S GUIDE, by John Eldridge 40 cents. 
| AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 


Arnold, $2 


| CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 


ring. $2. 

DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


A TREATISE ON THE COMPARATIVE ge yew 
VALUES OF GAS COALS AND CANNELS. By D.A 
Graham. $3. 

A TEXT BOOK OF INORGANIC CHEMISTRY. 
Victor Von Richter. $2. 

ILLUMINATING AND HEATINGGAS. By W. Burns. $1.50 

HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 

TREATISE ON MASONRY CONSTRUCTION. Baker. $5 

GAS met ce ph S danemeienesnnenial HANDBOOK. By Jno. 
Hornby. $2.: 

GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. | 
50 cents. 

PRACTICAL PLUMBING. By P. J. Davies. $3. 


By Prof. 





| 


All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 


AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with <a Application te 
Electric Lighting. By A. Palaz, Se 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


— TRANSMISSION OF ENERGY. By G. Kapp 
3.50. 
_— ck POCKETBOOK. By Monroe and Jamic- 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. 
Hospitalier. $2.50. 


PR ORS. $1. MANAGEMENT OF DYNAMOS A 


By E. 


AND MO 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 
$3. 


| ELECTRIC LIGHTING, by Francis B. Crocker. 
| ELECTRIC LIGHT FITTING. $2. 

| PRACTICAL ELECTRICITY. $2.50. 

| ELECTRICITY FOR ENGINEERS. $2.50. 


| ELECTRICITY, Its Theory, Sources and Applications 
| John T. Sprague. $6. 


| By 


If sent by mail or express, postage or express charyes 
We take especial pains in securing and forwarding any other Works that may be 


No 
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The Despard Gas Coal Co,,. *f#A DPWIEA, EXTIALs & CO-, 


INCORPORATED. 
MINERS AND SHIPPERS OF ‘ | MINERS AND SHIPPERS 


DESPARD GAS GOAL, 


oc x. —Allllracite aud BIMUMINONS Cal ald COKE. 








MINES, = ©  Clarksburgh, Harrison Co., West Va. GENERAL EASTERN SALES AGENTS 
WHARVES, - - - Locust Point Baltimore, Md. 
OPPICE, = 640 Equitable Building Baltimore, Md. PE NWN G& A 








1 Breaded. ¥ Congr, Hao. | VOUGHIOGHENY COAL BASIN. 


KELLER ADJUSTABLE Cow NERS OCF OVER 1,000 COAL CARS. 


COKE CRUSHER. COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 


St , Simple, Durable. Will 
“Crush any Size Desired. OFFICES: 

Cc. M. KELLER, PHILADELPHIA. BOSTON, NEW YORK, 
Sec. & Supt. Gas Lt. & Coke Co., | 1438 South Penn Square. 70 Kilby Street. 143 Liberty Street. 


Columbus, Ind. BRIDCEPORT, CONN. READING, PA. 
Correspondence Soiicited. 














FomunDd H. McCtLiovan, Prest, Cras. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


Do You Wish to Know 
what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 


and any initial or final pressure? Then use Chart a 1854 
Cox’s Gas Flow Computer es : 
’ Mines situated on the Pennsylvania and the Baltimore 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. and Ohio Railroads, in Westmoreland County, Pa. 
Saves time, money and mistakes. 


Price, 6.5 x 8 inches, in cloth case, $2.50. For a 
sale by POINTS OF SHIPMENT: 


A. M. Callender & Co., 32 PineSt.,N.Y.| PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
: | WATKINS (SENECA anmnen | im ¢ 














GREENOUGH’S 
Since the commencement of operations by this Company its well-known 

DIGEST OF GAS CASES, 3 | Coal has been largely used by the Gas Companies of New England and the 
| Middle States, and its character is established as having no superior in gas- 


ee cael le nis giving qualities, and in freedom from sulphur and other impurities. 


aaeoeuiia Principal Office, 224 South 3d at, Phila., Pa, 


This is a valuable and important work, acopy | 








of which should be in the possession of every 


gas company in the country, whether large or 
small. As a book of reference it will be found i 


invaluable. Itis the only work of the kind 


which has ever been published in this country, Crude Oil, Gas Naphtha, 
and is most complete. Handsomely bound. Refined Petroleum, Gas Oil. 


Orders may be sent to 


\ M. CALLENDER & CO., 32 Pine St NY. "FLOLOCAO, O., and Pittshwnpureah, Pa. 





Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited: 26 Broadway, New York City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. Boston Office, R’m 18, Vulcan Bldg., 8 Oliver st 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 






























Steel Tanks for Gasholders, Iron Roof Frames and Floors 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. | 
Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. - 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 














BAXTER & YOUNG, A. E- BOARDMAN, C.E. JAMES T. LYNN, 


CONTRACTING AND CONSULTING  _ C"Sulting and Contracting Engineer. = GQ ag ENGINEER [- 


Particular attention given to Gas, Water and Electric 
GAS ENGINEERS Plants. Long and successful experience 
: with the problem and practice of CONTRACTOR, 
a a ee ne ee a | Filtration for Public Water Supply.. Wayne Bank Building, - DETROIT 


Artificial and Natural Gas Properties. BREVARD, N. C. 
COMPLETE CAS WORKS ERECTED, 


Artificial Maina Furnished and oa Di Shepard Page's Sons, Consulting E HOUGH, 
CORRESPONDENCE SOLICITED. CAS MAGHINERY. onsu Ing ngineer 


GAS PROPERTIES PURCHASED. 

















OFFICE ; WAYNE COUNTY BANK BUILDING, Correspondence Solicited. CONTRACTOR, of 
Rooms 201 & 202. DETROIT, MICH. 180 Fulton Street, New York City. | 374 FIFTH AVE., N. ¥ in 
M 


Kerr Murray Manufacturing bompally 


Steel Gasholder Tanks, 


Sinate, DousLe AND IT RIPLE-LIFT CZASHOLDERS. 
ae— HORIZONTAL AND VERTICAL STORAGE OIL TANKS ssn, 


‘ron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, & 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and t 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub anc Flange, Outside ScreWan Quick Opening, 3 to 36 In. Dia. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Addaress, 


KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BAI TIMORE, AAD. 











Triple, Double and single: Lift Gasholders. 
(tol Holder ‘Tanks. | CONDENSERS. 


‘ — ROOF FRAMES. Scrubbers, 














, | Girders. Bench Castings. 








BEAMS | 
| 











OIL STORAGE TANKS 
T 
PURIFIERS. ! Boilers. 
, PATENT STANDARD WASHER-SCRUBBER. 
oT The best apparatus for the extraction of all Ammonia and a large proportion 


of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
S, | Gas Works Desioned and Constructed. 


a 





_ 





. ALEX. C. HUMPHREYS, M.E.,M. nst.C,E. ARTHUR G. GLASGOW, M.E., M. Inst. C.E. GASHOLDER TANKS AND 
ens, as WoRKS MASONRY 1 COMPLET 


HUMPHREYS & GLASGOW, “> srpecse™ 


J. P. WHITTIER, 


238 Java Street, Brooklyn, N. Y. 








F 1 5; BANK OF COMMERCE BLDC., 9 VICTORIA STREET siteaaelientiaceniiae 
31 Nassau Street, London S.W., 
wet ei ‘GEORGE R. ROWLAND. 
Formerly with the Continental Iron Works. 
CONSULTING CAS ENCINEERS Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
f ey AND MANACERS. struction of new works or alteration of old works. Special 
; e 7 


attention given to Patent Office drawings. 


CAS PROPERTIES PURCHASED. Uffice, No. 245 Broadway, N. Y. City. 
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R. D. WOOD & CO., 


400 CHEBSTN UU? St ., PRILADA Les A., 


Producer Gas Power Plants, 


—-W La 


GAS PRODUCERS. 


The best Producer for either Bituminous, Anthracite Coal or Lignite. Less labor J 
required and less waste than any other Producer. Patented in the United States 
and all Foreign Countries. Send for Pamphlet. 


HYDRAULIC TOOLS. CAMDEN HIGH PRESSURE VALVES. 


ISBELL-PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, improvement, 








— 

















































or Extension of Existing Works or the Construction of New Works. 


245 it New York Gity. —orficts- Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works : 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferris 
NEW YORK, Borough of Brookiyn. 

















BUILDERS OF 


Gas Holders. : 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS§ 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 4 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS). | veosiciconu cae muanens oir 











Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., under a stated pressure. Send for samp! * 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. Also SERVICE CLEANERS, DRIP PUMPS, an’ STRE! ? 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 4 





Plans and Estimates Furni q ; 
arasned Cc. Aa. GEFRORE®*, 


BURDETT LOOMIS, > + Hartford, Conn. 248 N. Sth St., Philay 
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i} 














H. RANSHAW, Prest. & Mangr. T. H. Biron, Asst. Mangr. 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY — C0. 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


OF 

es 

Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


RITER-CONLEY MFG. CO., 


~GASHOLDERS, with or without Steel Tanks. 




















—f Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 

k STEEL ROOFS and BUILDINGS. 

5 PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 
GENERAL OFFICE: ome Pa, EASTERN OFFICE: 39-41 Cortlandt St., New York in 

SP No. 382 Pine Street, - - - New ieadies Chty- 

KS. ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


“| GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Lids 


orrespondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


Plans and Estimates Furnished. 








“| 1899 DIRECTORY 1899 


“| OF AMERICAN GAS COMPANIES. 


Price - - ~ - - - $5.00. 


A. M. CALLENDER & co.. - - No. 32 Pine Street, New York. 
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SF 1842 © Deily & Fowler, = 1900 
Nm LAUREL IRON WORKS. 
| mea k Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


“ ~ -~Gasholders: 


Single or Telescopic. With or Without Iron or Steel Tanks. 




















— . SS 





Se OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J F | d 9 Ss FREDERICK W. FLOYD, President 
S O Sa On S HENRY E. FLOYD, Vice-Presiient 

am ™ ® JAMES R. FLOYD. ir., Sec’y & Treas. 
531 to 543 West 20th Street and 530 to 540 West 21st Street, N. Y. 


Engineers and Contractors to te 
Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings and [ron Work for Gas Apparatus. 


ESTABLISHED 1856. Write for Estimates to 
INCORPORATED 1899, 520. West 20th St... New York Citv. 
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Brookiliyn, N. Y. 


Laat ei rb: ¢ S ee 4 MANUFACTURERS OF 
NE ena Te. ; Single or Multiple-Lift 
2 ie ee | : ; : P% 
oe arene! ~ = : hd d x 8 


Complete with Steel Tanks. 


The contract was completed and the 
Capacity of Holder, 500,000 Cu.Ft. 





on ff)’ | BENCHES, SCRUBBERS, 

: hie 3G | CONDENSERS, 

PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 








Seen Eo 


Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 
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from the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order. 
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BINDER for the JOURNAL, WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





April 30, 1900. 











Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, cto., «tc. 





“GLose speculs, <<LaMoRGAN” GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
WAYESETC VMMOND PRE HYDRANT, JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 
— winennse &O,  EMAUS PIPE FOUNDRY. 


CAST |RON OON 
* ALDSON IRON COMPANY. § EMAUS PA 
er: TKS y) 













Price $1.00. 


GASTRON CASEWATE RIPE 





A. M. CALLENDER & CO., 32 Pine Street, N.Y. 
MANUFACTURERS OF 


ae, — GENERAL SALES OFFICE, _ 192 BROADWAY.” EAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


Valuation of Gas, Electricity _ Western Office: Monadnock Block, Chicago, Ills. Also, FLANGE PIPE, LAMP POSTS, Etc. 
and Water Works 


FOR ASSESSMENT puRPOSES. POOLE ON FUELS. The Gas Engineer's 


SECOND EDITION. 


By THOS, NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGING, THE CALORIFIC POW " 
Assoc M inst. C. er or rues. Laboratory Handbook. 


With an Appendix of Decided Cases. By HERMAN POOLE, F.C.S, 
Price $2. For Sale by By JOHN HORNBY, F.1.C. Price, $2.50. 


Price, $3. For Sale by 
A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. A. M. CALLENDER & CO., 32 Pie Sr., N.Y. City. | As M. CALLENDER & CO,, 32 Pive St., N.Y. Crry 





























Established 1854. 


top. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








) 
— * 
The amount of gas deliyered for 
the coin can be instantly and The gas registered agrees abso- 
’ positively changed without re- lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 50,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 
61 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. | CHICACO. 
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1842 = feily & Fowler, = 1900 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


April 30, 1900. 














. \4 Single or Telescopic. With or Without Iron or Steel Tanks. 


OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


FREDERICK W. FLOY *resident 
James R. Floyd’s Sons, 22" 
eS 9 JAMES R. FLOYD, ir., Sec’y & Treas. 

531 to 543 West 20th Street and 530 to 540 West 21st Street, N. Y. 


Engineers and Contractors to tne 
Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings and Iron Work for Gas Apparatus. 


ESTABLISHED 1856. Write for Estimates to 
INCORPORATED 1899, 520. West 20th St.. New York Citv. 
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Brookiyn, N. YY. 


MANUFACTURERS OF 


Single or Multiple-Lift 
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Complete with Steel Tanks. 


The contract was completed and the 
Capacity of Holder, 500,000 Cu.Ft. 





=a | BENCHES, SCRUBBERS, 
ih \h CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


= ee Dae Ee: | AND ALL PARTS OF 


GAS WORKS APPARATUS. 











Cortractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 
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from the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order. 
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BINDER for the JOURNAL, WARREN FOUNDRY AND MAGHINE 6O., 


Established 1856. Works at Phillipsbuargh, N. J- 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


April 30, 1900. 














Flange Pipe for Sugar House and Mine Work. Brancher, Bends, Retorts, eto., etc. 





“GLos¢ sprculs, TLAnoRGANe GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
WAVES ETC RUMMOND JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 
at wz &C  EMAUS PIPE FOUNDRY 
* 


CAST IRON DONALDSON IRON 
OOMPANY. EMAUS PA 
(mala AN) KAS) | 












Price $1.00. 


















A. M. CALLENDER & CO., 32 Pine Street, N.Y. 
MANUFACTURERS OF 


= Givirasucsornce, pe erowve™ EAST IRON PIPE AND SPECIAL GASTIAGS 


FOR WATER AND GAS. 


Valuation of Gas, Electricity _ Western Office: Monadnock Block, Chicago, Ills. Also, FLANGE PIPE, LAMP POSTS, Etc. 
and Water Works a 


FOR ASSESSMENT PURPOSES. POOLE ON FUELS. The Gas Engineer's 


SECOND EDITION. 


By THOS, NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGING, THE CALORIFIC POWE . 
Aatoe Mins. CE rorruets. Laboratory Handbook. 








With an Appendix of Decided Cases. By HERMAN POOLE, F.C.S. 
Price $2. For Sale by ——* - By JOHN HORNBY, F.1.C. Price, $2.50, 
rice, B3- ‘or Sale by 
A. M. CALLENDER & CO., 
82 Pine Street, N. Y. City. A. M. CALLENDER & CO., 32 Prive Sr., N.Y. City. | Ao M. CALLENDER & CO.,, 32 Prive Sr., N.Y. City 








Matablishea 18s8s54. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








) 
e s 
The amount of gas deliyered for 
the coin can be instantly and The gas registered agrees abso- 
’ : positively changed without re- lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


| OVER 50,000 OF THESE METERS, 
ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 
61 West Forty-seventh Street, | 5! , 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHICACO. 
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NATHANIEL TUFTS METER CO, 


lpRYyY GAS METERS. 





8 Medford Street, Boston, Mass. 





Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
Prepayment GWas Meters. 











CHARLES E. DICKEY. 


JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 











Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 


SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 


~e— “Perfect” Cas Stoves —a- 








A PERFECTLY ACCURATE METER 

AN ALWAYS-TO-BE-DEPENDED-ON METER 
A BEST-MADE METER 

A SURE-TO-PLEASE METER 


THE KEYSTONE METER 


Made at ROYERSFORD, PA. 


Pacfiic Coast Supplied by WIESTER & CO., 17 & 19 New Montgomery St., San Francisco, Cal. 











COX’S GAS FLOW COMPUTER, 











A. M. CALLENDER & CO., 32 Pine St.. N. Y. City. 





Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with | 


any loss of pressure, and any initial or final pressure? Then use FF 


as it gives this information accurately at sight, without mental effort. No J ! 
calculations needed. Saves time, money and mistakes. 


Price, 6.5x8 inches, in cloth case, $2.50. 


For sale by 
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American Meter Go. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 











be readily readjusted 














when the scale of gas rates is changed. 











HELME & McILHENNY, 


Histablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Kte. 


METERS REPAIRED ____... 


PREPAYMENT GAS METERS. 


Our Own Patents Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 




















FACTORY AT ERIE, PA. 





Ex=XCERPTsS FROM DECISIONS 


—OF THE— 


» BOARD OF GAs COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 


Me. E. H. Yorxg, New Haven, Conn., Dec. 1, 1898. 


Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,”’ which is a handy compila- 
in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 
; I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
d The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
0 > high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 
Yours truly, (Signed) F. C. SHERMAN, Superintendent. 





lion 


A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


| A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 


*¢ 
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The dvertisemen 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 


Improved Double Superheater Lowe Water Gas Apparatus—Manufacturers of General Gas Works Machinery—Builders of Gas Works 


WM. HENRY WHITE, Eastern Engineer, FO RT WAYN E, l Ni D., 


32 Pine St.. New York. Occupies this space every alternate week 





— 


JOHN J. ‘GRIFFIN & co., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. F ~ 
WM. S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. ; 
















MANUFACTURERS OF 


fi ~ STATION METERS, 
“eade)) CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete, 


Prompt Attention Giwen to All > eeeeteeancimmenal 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever r offered. Over 30, 000 now in use. 





We manufacture in the United States, under the SAWER & PURVES PATENTS, the : 


Positive Prepayment Meter. 


This Meter is an 











SIMPLE 






unqualified success in 







DURABLE . 


Great Britain. 


Its simplicity of con- 











ACCURATE 
mt | struction, _and the 


_ positive character o! 






RELIABLE . 


the service performed 











All Parts 
Interchangeable 


by it, have given it 
















pre-eminence. 





Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “DEPOSITS” and Increases OUTPUT. 


